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Reviewed: 4th and Inches, The Train, Lords of Conquest, 
Stealth Fighter, Dan Dare 2, CI 28 Helper^ 




ills the rest ! 



Features include... 



• Totally unstoppable Freeze 

• Fast save routines 

t Ultra efficient file compactor 

• Game killer 

• Lazer and Turbo Fastloads 

• Integral Reset button 

• Tape turbo facilities 

t 12 second disk Format 
§ Selective file copier 

• Selectaload 

• Plus many more ! 



UPGRADES 



Mkl. II, III. IIIB C 19.95 

MklV £ 7.95 

Lazer £ 2.00 



Dolphin DOS 



Install Dolphin DOS and prepare to be amazed! 
LOADs & SAVEs files up to 25 limes (aster, LOADs 
202 blocks in less than 5 sees, yet still maintains 
standard CBM disk format! Compatible with the 
majority of commercial software, it is now the 
established standard parallel operating system lor 
the 64/128 using the 1541 disk drive, and includes 
many extra DOS 4 BASIC commands, a built-in 
monitor and Centronics printer driver, plus numerous 
other useful features. 0n|y £gg 95 



DOUBLER 

ooriBr 
THE tape backup device 



The most effective product of it's type, the 
DOUBLER makes perfect first generation 
backups of your tape software. Consists of 
hardware and software, and requires access 
to two CBM type data recorders. So easy to 
use - works every time! 

£12.95 




Features... 
"Single part 

save" 
Includes... 

"Freeze 
Frame Mk V 
& Lazer II" 



The most effective backup cartridge on the 
market? We feel no other "device" can 
remotely match the speed, power and ease 
of use of the FREEZE MACHINE. It's speed 
of operation Is the most amazing feature - 
imagine being able to SAVE & reLOAD 
your favourite games In as little as 10 
seconds and no more than 18. Buy one 
and see it perform, If you don't agree that 
it is the most formidable cartridge 
available, return It within your statutory 28 
days for full refund - we are that confident! 



Freeze Machine Utility Disc V3.0 



i - ng over 30 routines, this Is the latest version ol trie disk that 
complements use of the Freeze Machine. Used In conjunction with 
tno catndgo. II allows the complete transfer 10 disk of many 
programs that load extra pans, eg. Gunship, Last Ninja. Wor<d 
Games & Suporcycie A very useful add-on to Freeze Machine. 



Upgrades: £2.00 



ONLY £7.95 



Only 



1541 Exam 



Problems with 1541 disk drive head alignment? 
No problem! This package contains a digital 
alignment disk and drive fautt diagnosis 
software that will allow you to both check and 
correct head alignment on your 1541. 
Package also includes quiet drive stops to 
silence that 'knocking noise' associated with 

"™ drive. Only £39.95 



Disc Disector V5.0 



Our popular disk backup/utility package fea- 
tures a wide range of powerful programs. The 
"nibblers" provided will backup most-all protec- 
ted software, and includes options tor 3 or 8 
minute copy and usage of 2nd drive. Utilities 
Include: Menu Maker, Disk Orderly, Disk 
Rescue, Discmon*, Scratch/Unscratch, Fast 
Format. Disc to Tape, Selective filecopy. and 
many more. Also compalible wilh 128,1280 & 
1570 drive. 0n |y £ 19 _ 95 



Amiga 500 



Amiga 500 £ 449.00 

Induflos Oelune Paint. .Sllont Service & 5 disks full of 
pubic domain software. 

Phillips CMB833 (Monitor, suits A500>.... £ 279.00 
Stereo sound colour monitor, includes cable for A500. 

SPECIAL OFFER Amiga 500 with 

Amiga 1081 Monitor, only £ 669.00 



Disks & Boxes 



25 bulk packed DS'DD disks, with sleeves, 
w/p labs and labels. Good quality and fully 
guaranteed, only £ 13.95 

25 disks + box. Disks as above plus 50 
capacity locking storage box, only £ 22.95 

25 disks + 100 box. As previous offer but 

with 100 capacity locking box £24.95 

50 capacity box. Hi-quality lockable storage 
for 5.25" disks. Smoked Perspex top £ 10.95 

1 00 capacity box. Larger version £ 13.95 



SeCected 

products 



NEOS Mouse + Cheese. A very popular 

add-on for 64/128 users. High quality mouse, 
comes with full colour graphic software £24.95 

"64 POWER PACK. Replacement power sup- 
ply unit to suit the '64 £24.95 

MOTHERBOARD. 4 slot with either all upright 
or wilh one straight thro' lor modem use {please 
state type whon ordering £28.00 

XETEC SUPERGRAPHIX. The best Centronics 
interface for 64/128. Features 8K buffer and allows 
for downloadable fonts. Excellent value £69.95 

DATA RECORDER. CBM compatible type, 
same as C2N/1531 but cheaper and includes a 
pause control £24.95 

AZIMATE 3000. Multiple cassette loading 
difficulties? Check and adjust your CBM cassette 
unit when necessary with this head alignment kit, 
Very easy lo use „ .£6.95 

1541C DISK DRIVE. We have them in stock 
but why not buy an Exceterator which is a better 
performer, has many advantages, comes with free 
software and is much better value £189.95 

1541 QUIET DRIVE STOPS. Woodpecker 
trouble? Silence your 1541 now with these easy to 
fit stops. Also prevents head mis -alignment. Two 
sets provided to do 2 drives (not suitable for 'turn 
lever' types) £4.95 



In Australia contact: Micro Accessories of S.A., Unit 8, Hewittson Rd, Elizabeth West, S. Australia 5113 Tel: (08) 287-0191 



Dynamic 




A SUPE 
BUNDLING 
OFFER 



FEATURES 



* Extremely compatible 

* Xcellent value 

* Compact size 

* Even lower price 

* Low noise 

* External 8/9 switch 

* Rave reviews 

* Attractive appearance 

* Turbos, no problem 

* One year guarantee 

* Runs cool 

* +Direct Drive Motor 



Excelerator+ 
& GEOS, PLUS 
Freeze Machine 

£149.95 



at an even lower price, this superb bundlini 
offer combines the critically acclaimed 
Exce!erator+ with the super sophisticated GEOS 
(Graphic Environment Operating System.) GEOS 
brings the power of a graphic interface and 
integrated disk turbo to the '64/128, from which 
you can access geoPAINT, a full-featured graphic 
workshop, geoWRITE, an easy-to-use WYSIWYG 
word processor and Desk Accessories which 
include Calculator, Notepad, Alarm clock, Photo 
album, etc. Many more extensions are available 
such as spreadsheet geoCALC, database/ 
mail-merge geoFILE, etc. 



GEOS Products 



Full range of GEOS products for 
ihc 64 & 128 ai the best prices. 

GEOS 64 £24.95 

GEOFILE £24.95 

GEOCALC £24.95 

GEODEX/DESKPACK £21.95 

GEOWRITE WORKSHOP .. £24.95 

FONTPACK ONE £16.95 

GEOSPELL £16.95 

GEOPUBLISH £32.95 

GEOPROG RAMMER £32.95 

GEOS 128 £32.95 

GEOWRITE 

WORKSHOP 128 £32.95 

GEOCALC 128 £32.95 

GEOFILE 128 £32.95 





Your '64 could look like'this! 



Why put up with an old fashioned looking 
computer? Fit one of these smart and 
modern looking new cases to your trusty 
'64, and it will look and feel like you are 
using a brand new computer. This high 
quality injection moulded case is simple 
to fit and gives a lower keyboard height. 
Don't put up with the old image, 
order one now. 



IconTroller 

Only £11.95 



By Suncom, the Keyboard mounied 
cursor controller, a natty little stick that 
attatches to your Commodore keyboard. 
Ideal for Icon-driven software, and 
perfect for GEOS applications. 



LC-10 from ^tm^ 

The NEW No.1 CBM ready printer 




Representing quite amazing value to' 
money comes the LC10 Trom Star, 
and now we can oKer the all-new 
colour version offering 7 basic colours 
to acheive hundreds of blended 
shades. Both colour and 
monochrome versions available in 
Commodore ready form for 64/128 
users or as parallel version for Amiga 
users (multitone colour access 
available direct from Amiga desktop). 
Colour version accepts standard 
LC10 black ribbons. Ploase state your 
compute* type and either colour or 
monochrome version when ordering. 



Four NLQ fonts, yes FOUR 
Paper Parking (use single sheets 

without removing tractor paper) 
Comprehensive 'front panel' 

operation of most modes 
96 NLQ print combinations 
l44/36cps print speed 
Auto single sheet feed 
Tractor and Friction feeds 
Double & Quad height characters 



* w «%V**vw^wi 

Only £199.oo 

STOP PRESS....Co\out 
version now available ! 

Only £234.oo 

Prices Include two extn 
black ribbons free of chargi 




All prices VAT/delivery inclusive. Nexl day delivery E5.00 extra. 

How to order- 




send cheque P.O. or ACCESS/VISA details 
Phone wilh ACCESS/VISA details 
Govl.. educ. A PLC official orders welcome 
Same day despatch whenever possible 
Callers welcome, open 6 days B.30-5.30 
All offers subject to availability. E.AO.E. 
TELEX; 333204 FAX: 0386 7653S4 
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Your Commodore 
incorporating Your 64 is a 
monthly magazine appearing! 
on the first Friday of each 
month. Your Amiga is 
published every second month 

within the pages of Your 
Commodore. Argus Specialist 
Publications Limited Editorial 
& Advertisement Office, Your 
Commodore. No 1 Golden 
Square. London WlR 3AB. 
Telephone: 01-437 0626 Telex: 
8811896. 
Subscription rates upon 

application to Your 
Commodore Subscriptions 
Department. Infonet Ltd, n 

River Park Estate. 
Berkhamsled, Herts. HPl 
1HL. 



ABC 



UTILITIES 

• Designer 1 0 

A powerful drawing package for your C64 

• Character Grabber 49 

Grab characters for use in your own program 

• Adventure Kit V 82 

In the final article we summarise the 
package 

• CI 28 FKeys Swapper 84 

Define function keys on the C128 to carry 
out standard commands 

• Screendraw 64 94 

A powerful background and character 
editor 

INSIDE YOUR AMIGA 

• Amiga News 3 

• AmiExpo Show Report 5 

• Amiga Games 8 

• Emulator 64 13 

Is the 64 Emulator really worth it? 

• AiRT 15 

Looking at a language with a difference 

• The I.M.P. is out of the Bottle 16 

Part two of our graphics series 




Sculpt 3D 26 

An innovative graphics package 

Abacus 29 

We take an in-depth look at a wordprocessor 
and a database system from Abacus 
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Control your sprites with this handy utility 
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A superb strategy wargame that will brine 
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Part one of a new series on developing your 












own compiled programming language 
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French resistance takes on the entire German 
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Well-defined sprites and UDOs 
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The ultimate in America football? 
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NEWS 



DATA STATEMENTS 



£30,000 Yeti Bet 

Yeti is the first release from Destiny 
Software and to celebrate the fact 
Destiny boss Francis Lee has 
announced a competition in which the 
winner may or may not win £30,000! 

The reason for the uncertainty is 
that the whole proceeds of the 
competition depends on the outcome 
of a £200 wager which Lee has placed 
with hookmakers, William Hill. 
Success is linked with the destiny of 
Chris Bonnington's expedition to 
collect positive proof of the Yeli's 
existence. 

Bonnington is famous for his 
mountaineering exploits and this latest 
venture follows in the wake of reported 
close encounters by a recent Russian 
expedition. Bonnington is totally 
convinced that the outcome of his 
search will result in the first film of 
this elusive creature, "I am convinced 
the Yeti does exist and is not some 
kind of large primate but a completely 
new species.** 




Trekker Francis Lee mounts yeti-nother 
£30,000 competition /or his new company 

Like the Loch Ness monster, the 
Yeti or Abominable Snowman, has 
been the subject of stories and myths 
for centuries. Sightings have been 
reported and footprints photographed 
but still any incontrovertible proof has 
eluded the creatures persuers. At the 
moment of placing the bet, William 



pwn 




V23 V21 ANS V21 ANS ONL. ONL CAB gft HON 




Designer Mode(m)s 

A smart new modem based on the 
Demon II but with many additional 
features is on offer from Dataphone 
for less than £100. 

Like the Demon II, the Designer 
has full BABT approval, full computer 
control, auto-dial and auto-answer. 
Signal handling encompasses 1200/75 
and 300/700 baud rates as well as 
1200/1200 half duplex for bulk 
uploading with automatic baud rate 
sensing. 

The additional features of the 
Designer include over-ride buttons for 
use with manual software, a call 



'uluph one 



esigner Modem 



progress monitor which allows users 
to hear what's happening on the line, 
and a parellel connector for the 
telephone. The modem is linked to the 
computer by a standard 25 pin RS232 
D socket and employs a three wire 
telephone circuit which prevents the 
tinkling of extensions when the 
modem is in use. 

Pricing details are available from 
Dataphone. 
ToucMine: 

Dataphone Ltd: 22 Alfric Square, 
Woodston, Peterborough PE2 0JP. 
Tel: 0733 230240 



Hill was still offering odds of 150-1 
against success. 

The £30,000 can be yours by 
submitting a postcard describing the 
Yeti in 50 words or less to the address 
below. The winner will be the person 
who is judged to have encapsulated the 
true nature of the Yeti. Employees of 
Destiny Software or Solution Public 
Relations are not allowed to enter, the 
judge's decision will be final and no 
correspondence will be entered into. 
Remember to include your name and 
address on the postcard. 

Lee has his own feelings about the 
Yeti, "The idea of the Yeti represents 
beauty, mystery and romance together 
with that hint of danger... if it is found 
then I hope that, once filmed for the 
rest of the world to see, it is allowed 
to remain free as nature intended." 

Unfortunately, Destiny's Yeti is 
not 'free as nature intended', the C64 
version costs £9.95. 

ToucMine 

Destiny Software: Lamerton House, 
23 High Street, Easting, London W5 
5DF. Tel: 01-567 6677. 



MIDI Modules 

At the recent Frankfurt 88 computer 
exhibition. Cheetah Marketing 
revealed their new velocity sensitive 
Midi Master keyboard MLK7VA. The 
keyboard features a full size, seven 
octave console with velocity sensitive 
polyphonic keys with aftertouch and 
weighting. 

Inside there is a powerful computer 
suitable for a wide range of uses when 
connected to other MIDI equipment. 
Despite its professional specification 
the cost is only £399.95. 

Also at the show, visitors could see 
the new MD8 which Cheetah are 
claiming to be 'the lowest cost MIDI 
Digital Drum Machine on the market' 
at £149.95. The MD8 Machine stores 
up to eight true digital voices sampled 
at 32kHz. Further voices can be 
bought from Cheetah to create your 
own customised kit. To accompany the 
MD8, there is also the DPS Electronic 
Drum Kit and Pad Interface. 

ToucMine: 

Cheetah Marketing Ltd: Norbury 
House. Norbury Road, Fairwater, 
Cardiff CF5 3 AS. Tel: 0222 555525. 
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DAT 

Logotron At Last 



Logotron is ready to release its low 
cost business packages for the C64 
through its new division, Logotron 
Business Products. The first three 
programs form their new 1925 Series 
whose name is derived from the £12.95 
price tag, though a three-in-one 
version is available for £29.95. 

Writer 1295 is a wordprocessor 
with full editing facilities for creating 
personalised correspondence, reports 
and documentation. It supports 
special printer functions such as bold 
and underline facilities, performs cut 
and paste cither within a document or 
from one document to another, 
employs auto page numbering and 
page formatting. The amazing 
spellchecker boasts 100,000 commonly 
used words with rapid execution. 

Filer 1295 forms a database which 
can handle up to 10,000 records with 
up to 25 characters in each field. Its 
search and select functions can 
pinpoint and guide the user to any 
particular field within an individual 
entry. 

Planner 1295 comprises of a 
spreadsheet with extensive arithmetic 
functions which calculates to a 
precision of 12 digits. Rows and 
columns can be copied, inserted and 
deleted at will. 

All three programs will 
communicate with one another for 
mail merge purposes and further 
details are available from Logotron. 

Touchline: 

Logotron Ltd: Dales Brewery, Gwvdir 
Street, Cambridge CB1 2U. Tel: 0223 
323656. 



Flame Protected 

Computer owners worried about a 
computer system inferno will be 
heartened to learn that Fire and Safety 
Training Ltd are to hold a seminar 
dealing with fire protection of 
computer installations. 

The one day course on Julv 17th 
1988 will be held at the Cranfield 
Institute of Technology, Cranfield. 
Bedford MK43 0AL. from where 
further details and booking forms are 
available. The seminar costs £120 
including lunch and refreshments, so 
book now to avoid disappointment. 



NEWS 

S T" fl T E 

Poached Egghead 

Micro-musician Rob Hubbard has set 
his sights on the Sunshine State of 
California. After working with 
Electronic Arts at its San Mateo 
headquarters last summer, 
negotiations to tempt him onto its 
permanent staff were successfully 
concluded recently. The stunning 
music for Skate or Die was the first 
fruit of this liaison and Hubbard is 
now hard at work completing several 
other projects for EA. 

During an incredibly successful 
four years as a freelance programmer, 
Hubbard has produced music tracks 
for over 60 games including Sanxion, 
Monty on the Run, Crazy Comets and 
Knucklcbusters. Despite offers from 
several British software houses, he has 
jealously guarded his freelance status 
and Electronic Arts' offer must be 
considerable though no figure has been 
revealed. 

In a fit of PR fervour, Hubbard 
is reported to have said, "My time at 
Electronic Arts convinced me that this 
was the right company for me to join. 
It could provide me with necessary 
support, both technically and 



M E N T S 




Rob Hubbard makes a last phonecall as he 
defects to the West (Coast) 

technologically, to develop my skills 
as a music artist to their full potential." 
Funny, he didn't say anything about 
money! 

Touchline: 

Electronic Arts: Langley Business 
Centre: 1 1-49 Station Road, Langley, 
Slough, Berkshire SU 8YN. Tel: 
0753 49442. 




RAM Stick 



RAM Electronics have released a new 
joystick which they claim exhibits high 
precision at a low price. The triangular 
base which allows hand held or table 
use gives rise to its name - the Delta. 
They further back their confidence in 
the Delta by offering a two year 
guarantee. 

Six high-quality micro-switches 
form the direction sensors and fire 
buttons with autofire capability. The 
base has sucker feet to allow a firm 



anchorage for the stick and its large 
handle gives the user something to 
really come to grips with. 

AH this can be yours for £9.99 
inclusive of VAT. 

Touchline: 

RAM Electronics (Fleet) Ltd: Unit 16, 
Redftelds Industrial Park, Redfteld 
Lane, Church Crookham, Aldershot. 
Hampshire GUI 3 ORE. Tel: 0252 
850085. 
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NEWS 



DATA 



STATEMENTS 



Disk Dive 



Evesham Micros has announced a £30 
reduction in the cost of its Excellerator 
Plus disk drive package. Now costing 
£129.95, the package includes the fully 
compatible drive plus GEOS (Graphic 
Environment £20 will also add the 
Freeze Machine cartridge to the 
package. 

The popularity of the Excellerator 
coupled with the weakness of the US 
dollar has resulted in this special offer 
which further enhances the drive as an 
alternative to Commodore's own 1541. 
Before the cut, the recommended retail 
price of the Commodore drive was still 
£30 higher than Excellerator even 
ignoring the GEOS software. 

We are still awaiting the results of 
Evesham Micros challenge to find 
software that is incompatible with their 
latest Excellerator. Will anyone win an 
Amiga? 




Managing Director. Richard A uslin, jully 
supports his company's latest price cut 

Touchline: 

Evesham Micros: 63 Bridge Street. 
Evesham, Worcestershire WRll 4SF. 
Tel: 0386 765500. 




Power Up 

The Power House is being relaunched 
as an independent company after its 
recent acquisition from CRL for a 
rumoured sum of £20.000. The aim is 
to increase its profile and to this end 
Michael Baxter's Solution company 
has been appointed to handle all public 
relation matters and USD will take 
care of sales and merchandising. 

Baxter was appointed on the 
strength of his company's previous 
experience in handling PR for Code 
Masters budget software and USD 



Ashley Hildebrandt, the dynamo 
behind The Power House 

have a much respected performance in 
their field of marketing. 

In the wake of these latest moves, 
Managing Director Ashley 
Hildebrandt commented, "We are sure 
that with Solution handling our PR 
and USD our sales and merchandising, 
our marketing in these areas will be 
faultless." A nation holds its breath. 
Touchline: 

The Power House: Powerhouse 
Publishing Ltd, 204, Worple Road. 
London SW20 8PN. Tel: 01-947 2439. 



Disco Tech 

Micronet, part of British Telecom's 
Prestel network, has launched its own 
on-line music magazine. Music City. 
Computer users will be able to log onto 
the system and download music- 
software into their own machines as 
well as receiving pages of music news 
and views. 

Micronet's operators, Telemap 
Ltd. have covered the thorny problem 
of copyright in an agreement with the 
Mechanical Copyright Protection 
Society (MCPS) whereby royalty 
payments will be paid for copyrighted 
material appearing on Music city. 

Apart from an extensive range of 
music, the magazine will also cover the 
latest developments in computer 
music. 

Phil Godsell. Micronet's Software 
manager, says of this system, "What 
we are doing is exploiting the medium 
(Viewdata) to its best advantage. Other 
magazines can feature computer music 
but how many of them can feature 
computer music (software) that can be 
played there and then?" Obviously, he 
hasnt been buying Commodore disk 
User with its free disk available now 
from your local newsagent now! 

Touchline: 

Micronet: Telemap Ltd, Durrani 
House, 8 Herbal Hill, London EC I R 
5EJ. Tel: 01-278 3143. 



On-line Lifeline 

Following our review of York 
Electronic Research's RS-232 
Interface, several customers have 
requested the addition of Prestel/ 
Viewdata software support. This has 
resulted in the production of a terminal 
emulator for operation with a 1200/ 
75 baud modem. 

The program can display the full 
range of mosaic graphics, normal and 
double-height symbols, hidden/ 
revealed text with steady and flashing- 
mode characters in all seven colours. 
The terminal is capable for accessing 
Prestel, Micronet and CityServicc 
information systems and the full 
keyboard can be used for uploading 
data over the reverse channel. 

The price is £22.99 or £14.99 for 
existing owners of the YER Interface. 

Touchline: 

York Electronic Research: The 

Fishergate Centre, 4 Fishergate, York 
YOl 4AB. Tel: 0904 610722. 
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DIMENSION 

computers Ltd. 



27/29 High Street 

Leicester LE1 4FP 

Tel: (0533) 

517479/21874 
THE MIDLAND'S LARGEST COMPUTER STORE 




CBM 64/128 and PLUS 4 COMPANIES PACK 

Sales/ Purchase/Nominal Ledgers with Invoicing 
and Stock Control. Disc £24.95 

PRECISION 

Superscript 64 E24.95 

Superbase 64/+4 £24.95 

Superscript 64 

& Superbase 64 £44.95 

Superscript 128 £29.95 

Superbase 128 £29.95 

Superscript 128 

ASuperbase 128 £54.95 

Superbase. The Book £11.95 

VIZA 

VizastarXLB64 XSfcW £79.95 

Vrzastar XL8 128 £J2fe9S~ E99.95 

Vizawnte Classic 128 _£3ft9r £79.95 

GEOS Version 1.3 

CBM 64/128 Operating Syslem 
Including; Desktop. Geowrite. Geopaint. 
and Desk Accessories, Disc 

CBM64 £26.95 

CBM128 £34.95 

GEODEX/DESKPACK 

Combined Database with powerful Mailmerge 
function. Also contains Artgrabber Graphic 
Images. Calendar and Icon Editor £21.95 

GEOCALC 

Geos-based Spreadsheet £24.95 

GEOPUBLISH 

Powerful Geos-based Desktop Publishing 
System allowing combined Text. Graphic Images 
and Line Graphics £34.95 

I CONTROLLER" 

Geos-compatible Joystick. Fits onto 

keyboard £12.95 

TREE OF CHARGE WITH PURCHASES OF 
TWO OR MORE GEOS PACKAGES 



AMIGA RANGE 



AMIGA A500/CBM MONITOR OFFER 
AMIGA A500 with COMMODORE 1084 
HIGH RES COLOUR MONITOR 

Mouse. Workbench. Basic and 



D PA I NT Software 



E679.00 



AMIGA A500/8833 MONITOR OFFER 
AMIGA A500 with PHILIPS 8833 HIGH RES 
COLOUR MONITOR with STEREO SOUND 
OUTPUT, Mouse. Workbench. Basic 
and DPAINT Software £679.00 



AMIGA ASOO PACK 1 

wilh Mouse. Workbench. Basic, DPAINT, 
TV Modulator, 40 Disc Storage Box, 
Dust Cover, 10 Games/Utility Discs, plus 
Demolition. Space Battle and Cruncher 
Factory £458.85 



COMMODORE 1084 
HIGH RES MONITOR 



>.i ...... — ... 



£279.95 



AMIGA A500 PACK 3 

with Mouse, Workbench, Basic, DPAINT. 
Demolition, Space Battle, 
and Cruncher Factory £429.95 



AMIGA A500 PACK 2 

with Mouse, Workbench, Basic, DPAINT, 
40 Disc Storage Box, Dust Cover. 
10 Games/Ulihty Discs, plus Starglider. 
Defender of the Crown and Goldrunner 
£438.85 



PHILIPS 8833 COLOUR MONITOR 

High Res with Stereo Sound Output 



AMIGA 1Mb 2nd Drive £129.95 

Including 10 3.-' Discs 

THE WORKS 

Spreadsheet, Wordprocessor 
and Database £69.95 

£279.95 TRANSFORMER PC Emulator £29.95 



WRITERS WORKSHOP 

Professional tull-feature Wordprocessor. 

Integrates with Geopaint. etc £21.95 

WRITERS WORKSHOP 128 £34.95 

FONT PACK 1 

Additional fonts for Geos £16.95 

GEOFILE 

Geos-based Database £24.95 

GEOSPELL 

Geos S pel Ichecker £16.95 



AMIGA BUSINESS PACK 

* Amiga A500 Computer 

* 1084 High Resolution Monitor 

* Citizen 120D Pnnter 

* Monitor and Printer Cables 

* The Works — Integrated Spreadsheet. 
Wordprocessor and Database 

* Transformer — PC Emulator £799.00 



THE NEW STAR LC10 Dot Matrix Printer 

* 120 cps Draft 30 cps NLO * Friction and Tractor Feed 

* Paper Parking Facility 

» 6 Resident Fonts and 7 Different Print Pilches 
Selectable from Front Mode Select Panel 

Commodore Serial or Centronics 

Including FREE GEOS worth C26.95 with CBM version 



£199.95 



HIGH PERFORMANCE 24 PIN Dot Matrix Printers 

with Immaculate Letter Quality Mode 
NEC 2200 

* 168 cps Draft. 56 cps LO * Friction /Tractor Feed 

* 360 x 360 Graphic Resolution 

AMSTRAD LQ3500 

* 135 cps Draft, 45 cps LO * Friction/Tractor Feed 

* Over 100 Typeface Combinations 

Both printers Include AMIGA Printer Driver Software 



8K Buffer 
£379.00 



£299.00 



1541C DISC DRIVE 

OCEANIC OC118N 

Commodore Compatible Disc Drive 
Both include GEOS. plus either: 
Software Pack A 

6 Disc Adventure Games plus 5 Disc Arcade Games 
Software Pack B 

Easyfile Database, and Fulure Finance Planning Package 



£169.95 
£129.95 



CBM 64 Ram Expansion 256K. £99.95 

CBM 128 Ram Expansion 128K E99.9E 

CBM 128 Ram Expansion 512K £149.95 

SUPER G 

CBM toOenlromcs Printer Interface £34.95 



CITIZEN 120D DOT MATRIX PRINTER 

Commodore Version (with 64/128 Printer Lead) £159.95 

Centronics Version (with AMIGA Printer Lead) £159.95 

Commodore 1901 Colour Monitor £219.95 

Philips 64/128 Green Screen Monitor £89.95 

MPS1200P Dot Matrix Pnnter, Centronics £219.95 

MPS1500C 7 Colour Dot Matrix. Centronics £339.95 

1581 3'j' Disc Drive £199.95 

including 10 x 3J' Discs 

PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME 
all offers strictly subject to availability 
all prices subject to change without notice 

ALL PRICES INCLUDE V.A.T. UNLESS OTHERWISE STATED 



FINAL CARTRIDGE 3 

COMMODORE 560P 

^-colour Dot Matrix Printer, takes 2iin roll paper 
MPS803 TRACTOR FEED UNIT 

CBM 64/128 MUSIC EXPANSION SYSTEM 

Including Keyboard. Synthesiser and Software . 

COMPOSER/EOITOR SOFTWARE 

For Musk; Expansion System. Tape or Disc 

ACTION REPLAY Mk IV 



r 



£4935 



£39.95 

£29.95 
£29.95 

£75.00 



NEOS MOUSE 



PRINTER RIBBON OFFER 

MPS 801. 802 Ribbons 

MPS 803 & MPS 1000 

DPS 1101 Multi Strike 

BUY FOUR AND GET ONE FREE! 



£4.95 
£3.50 



To order eiinef send cheque'P 0 wnn coupon or ring (0533) 517479/21874 Mtl 
Access/Barciaycard numoer Please allow 7 working days lor debvery horn reee-ot of order or 
cheque clearance. 

Please add E 1 00 towards carnage and packing on any software order 
Hardware orders add C 1 00 under Cfl5 00 value, and €5 00 over E65 00 value 
Pnnier orders add C5.00 lowards carnage 

Send to: Dept. No. YC 5, Dimension Computers Ltd.. 
27/29 High Street, Leicester LE I 4FP. 
Tel: (0533) 517479/21874 Fax: (0533) 511638 



£24.95 


Hem 


Quantity 


Price 


£29.95 








£24.95 




Total 




£29.95 








£5.95 
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GETTING INTO GRAPHICS 



Designer 

A powerful drawing package for C64 owners 
By Paul Gilfoux 



scroll i 

clean i 
Fof ni 
i lie mt 
menu: 
1 x 



Designer is a graphics package 
that offers features normally 
found on expensive commer- 
cial packages. As with those packages, 
this program has facilities for; 
cutting and pasting; 
saving and loading; 
geometry; 
rotating; 

enlarging plus much more, 

Before we go into depth about the 
program itself it is important thai we 
understand how graphics on the C64 
work, specifically in hi-rcs mode. 
Hopefully you will have read about 
high-res plotting in your manual and 
you will know all about it. It is 
important that you should also know 
about multi and mono colour modes 
as Designer allows you to use both of 
these. 

Basically you must treat the screen 
as 1000 individual characters. Each 
character can have its own 
background and foreground colour, or 
if you are using multi-colour, each 
character can have three colours. A 
moveable window is used within this 
program to carry out many of the 
functions. The window is extremely 
important and will be discussed later. 

Getting Started 

Once the program is started it will be in 
mono-colour mode. A joystick in port 
2 will allow you to move the cursor 
around the screen. The lire button on 
the joystick must be pressed and the 
joystick moved up in order to start 
drawing. To stop drawing you must 
press the fire button and move the 
joystick down. 

Modes 

There are five plotting modes available 
in Designer. These modes not only 
affect the way in which the joystick 
plots, but every function that involves 
any type of drawing. Keys 1 to 5 are 
used to select the mode. The mode will 



cyr s8 paste 

ORS 

XORS 

PUT 

Create 




COJ Our 




Spray 



Pattern 



Square 



also be affected by the type of screen 
you are using. 



Mode 


Multi 


Mono 


1 


Colour 0 


Background 


j 

it 


Colour 1 


Background 


2 


Colour 2 


Foreground 


4 


Colour 3 


Foreground 


5 


Test 


Test 



If you are drawing in multi-colour 
mode, mode I will give you the colour 
of the screen. If you have plotted any 
lines in other modes, mode 1 will erase 
them when you go over them again. 
The same is true in mono-colour for 
mode 2. as well as mode I , You will see 
what I mean if you press "3* and draw 
a line. Now change to mode 1 by 
pressing T and go over the line again. 
You will not be surprised to know that 
modes are the most important aspect 
ol Designer and you will use them 
frequently. 

Designer is a menu driven 
program. To acess the menu you must 
press the space bar. Cursor down 
allows you to select the option that you 
require from the menu, use the 
RHTURN key to activate vour choice. 



Press RETURN again to exit from 
a sub-menu or function. 

Four main menus exist in Designer 
and these give access to 15 sub-menus. 
On each menu the word 'MORE' 
appears at the bottom. Choosing this 
moves you onto the next menu. When 
you wish to return to the normal screenl 
you should move the menu] 
highlighter, with cursor down, until noj 
options are highliuhted and pressl 
RETURN. 

Another important feature ot| 
Designer is the window. If you select] 
"window* on menu 3 you will see the! 
current window whenever you press a] 
key. Use the cursor keys to alter the! 
size of the window and the function! 
keys to move the window around, Thel 
window can be any size from one! 
character to the size of the screen. 

The idea behind the window is than 
any colours you want can be implantedf 
in screen, within the dimensions of [ha 
window. Some packages lake thel 
burden out of this by a process oil 
AN Ding and ORing and ROLLingJ 
This program uses other methods uJ 
perforin this as you will sec later. 
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The window can be used for 
scrolling, transforming, colouring and 
clearing. I will coverall of these later. 
For now we will work QUf way ih rough 
the menus. Figure I gives details of the 
menus and the options on them. 

1 will take each menu in turn and 
look at the functions available: 



I RANSFORM (A) 

MIKKOR: Will mirror an> pixel data 

or drawing in the window. 

SPIN: Will spin any pixel data in the 

window by 90 degrees. The spun image 

will be transferred to the top left hand 

part of the screen, under the menu. 

This is only really effective in mono 

colour but in some cases can be used in 

multi-colour as well. 

FLIP: Flips over any pixel data in the 

window. If you arc using more than 3 

colours in the window, their positions 

may become confused and you will 

have to re-define them. 

EXPAND X: Expands any pixel data in 

the window, horizontally. The window 

must start at the top left pari of the 

scram. Window si?e determines 

function, 

EXPAND Y: As above but verticallv. 
GEOMETRY <li> 

SHAPES: You will be required lo 
input six numbers for the program to 
draw the shape. The cursor will be 
central to whatever shape you describe 
- so if the cursor is in the centre of the 
screen, so will your shape. The first 
two inputs "col and row' are for the size 
of the shape. When you are asked for 
the shape you must enter how many 
sides you want it to have 0-2 will give a 
circle, whereas 3 gives a triangle. The 
fourth input is the angle of the shape. 



The fiflh input is for use with the 
REPEAT function. The number to 
enter for this should generally be 
between 5 and 30 for the best effects. 
When you are asked for a number for 
FILL, you would normally enter 2 or 
3, or in some cases when using 
MULT I. enter the number 
corresponding to the colour the shape 
was drawn in. This number will be 
used later with the FILL function. 
REPEAT: The number specified 
previously for increment is used here 
to re-draw the shape at a new angle, 
The new angle is found by adding the 
increment to the angle of the drawing. 
SQUARE: By selecting this you will 
either turn it on or off. When it is on 
you will be putting down markers to 
produce a square exactly the size you 
require. You can also create more 
complex shapes by arranging the 
markers in different ways. Before you 
can really get to grips with this 
function you will have to learn about 
markers. 

There is a function within the 
program that will allow you to place 
markers at the cursor position. This is 
useful for remembering where lines 
end or start. However, there are two 
further uses for markers. One is the 
SQUARE and the other FUNCTION. 

To obtain a square, you must place 
the markers from left to right/down. 
The four markers will be placed 
automatically and the square will be 
drawn. The first figure shows this. 

Should you wish to set up more 
complex shapes you should retrieve 
two markers and place a marker at a 
different position. Look at picture 2. 

This process can be repeated in 
different ways to set up more complex 
figures. You can place these markers at 



MENU 2 

Paper 

Clearing 

Extras 

Scrolling 





the top as well as the bottom. You 
should experiment with markers to see 
the effects for yourself. When you are 
ready you should turn the square 
function off and clear the markers, 
COLOURS (C) 

SETCOLOURS: You are asked to 
input three numbers for colours, they 
are as follows: 



BLACK 


0 


ORANGE 


8 


WHITE 


1 


BROWN 


9 


RED 


2 


Lt RED 


10 


CYAN 


3 


GREY-1 


11 


PURPLE 


4 


GREY-2 


12 


GREEN 


5 


Lt GREEN 


13 


BLUE 


6 


Lt BLUE 


14 


YELLOW 


2 


GREY-3 


15 



When you have done this the 
program will remember the colours, it 
is up to you to implant them in the 

screen. 

It is worth mentioning at this point 
that when you clear the screen, the 
three colours that have been selected 
will be implanted in it. 
GET COLOURS: From the point 
where the window originates the 
screen colours will be fetched and 
remembered. Useful if you leave a 
drawing and torget w hat colours were 
used. 

SET WINDOW: This will implant the 
selected colours within the window 
only* 

RANDOM: Will set the whole screen 
to random colours. 
( I T AND PASTE < I)) 

ANDS: You will be required to input a 
number for the sprite that you wish to 
and with the present screen data. The 
operation will occur at the window 
origin. 

ORS: As above except that the 

operation will be OR. 

XOR$: As above but the operation will 

be an exclusive OR. 

PUT: As above but the sprite will be 

placed on the screen in the normal 

way. 

CREATE: The program incorporates 
for saving and loading pictures from 
tape or disk. In order to be able to do 
this you must assign your picture a 
number - then it will be known as a 
sprite. To create a sprite you must have 
your drawing inside the window and 
must start at the top left part of the 
screen for your picture to be 'photo- 
graphed* by DESIGNER properly. The 
actual window size must be the same 
or larger than your drawing. You can 
assign a number to a sprite the size of a 
character or the entire screen. Should 
you reassign a sprite, its previous 
image will be lost. 
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You will normally want to set 
individual sprites for animation which 
is also catered for in this program. 
Because (his process uses up large 
amounts of memory do not expect to 
be able to have much more than a 
whole screens worth of drawing stored 
at any one time, 

MENU 2 

CURSOR: Changes the cursor colour. 
MARKER: Changes the marker 
colour. 

PAPER E: Changes the paper colour 
only when using MULTI. In MONO- 
colour the colour of the screen is 
determined by the background colour 

chosen. 

BORDER: Changes the colour. 
CLEARING (F> 
CLR SCREEN 

CLR WINDOW As its name implies, 
this function clears only pixel data 
selected by the window. 
CLR MARKER: When selected, any 
markers on the screen will be cleared. 
The can of course be used again. 
EXTRAS (G) 

STARS: Plots random stars on the 

screen in different modes 

GRID: One problem in usingajoystick 

to draw is that it is not always very 

accurate. This feature allows you to 

control your drawings to the single 

pixel. 

When you select this function a 
grid will be drawn in place of the menu. 
The grid corresponds to a single 
character block. While you are using 
this function you will have access to 
move the window, change modes and 
draw with the joystick, 

To see how this function works you 
should use the function keys to move 
the window well clear of the grid. 
When you are clear of the grid, move 
the cursor onto the grid and carefully 
position onto any square you wish. 

If you want to fill any square you 
should press F. but it is important that 
you should keep within the confines of 
the grid. Also, you shouldn't change 
modes as this could end in disaster. If 
you attempt to fill any shape at any 
lime and there is a gap in between the 
lines or line the filling will leak, 
probably all over the screen. I will 
explain more about this later. 

When you have defined the grid the 
way that you require press (P) to place 
it on the screen at the window position. 
The window should be the size of one 
character to avoid any mistakes. 

Should you wish to edit the data in 
the grid you should press (E) and guide 



the cursor over the squares that you 
don't want, then press (F) to fill them. 
They will then disappear. When you 
are satisfied (D) to re-draw the grid, 
then press (P) to put it on the screen 
again. Clear the grid by pressing (C). 

Should you wish to examine any 
pixel data, simply position the window 
over the character block, and press(G) 
for Get. This function should mainly 
be used in MONO colour. It can be 
used in MULTI colour but you should 
only use mode 2, When you select the 
grid function the appropriate mode 
will be selected to avoid any errors. 

It is worth pointing out that if 
modes are used incorrectly the 
function for tilling will usually spill. 

You will not be able to edit in 
MULTI colour, but this can be 
achieved by returning to MONO. 
After editing in MONO you can return 
to MULTI. One other point wonh 
mentioning about MULTI colour is 
that you should treat two pixels as one 
pixel. Thus, when filling in a square 
you should also colour the adjoining 
square. 

CHANGE CRSR: If you are not happy 
with the cursor you can define it for 
yourself. To do this you must have the 
new cursor drawing at the top left side 
of the screen. Il must be three 
character blocks wide and three dcep- 
the normal dimensions for a hardware 
sprite. 

It is generally best to define the new 
cursor in multi-colour mode. The 
markers will also take on the new 
appearance. An important feature 
about the menu box, is that any pixel 
datas you place under it will remain 
there when the box goes. 
SCROLLING (Mi 

PIXELS: When this is selected, you 
should enter the direction of thescroll. 
The actual scrolling will be taking 
place in the window only. 

COLOURS: The same as above except 
only the colours are scrolled. 
ANIMATION: You should store a 
sequence of sprites - say from 1 to 10. 
to be used by this option. How many 
you use is up to you. Enter the number 
of the first sprite and then the number 
of the last sprite. When you have 
entered the time delay, the sequence 
will be animated. 



MI NI 3 
PLOT/SPLIT (I) 

SPLIT: This is a function that when 
turned on. will produce a second 



plotting line parallel to the first. The 
space between these lines is known as 
the SPLIT, and it can be set between 0 
and 9. 

Try drawing some boxes and use a 
marker to close the lines properly, and 
you will see that the effect is a 
professional looking window. 

INC SPLIT: This will alter the space 
between the lines. 

INC PLOT: To achieve dotted lines, 
you would ideally have the split turned 
off. If you use INC PLOT now. you 
will be able to set a space of between 1 
and 9 for plotting, and so get a dashed 
line. 

PATTERN (.1) 

PATTERN: When this function is 
turned on you will be able to draw 
more fringes in any part of the screen. 
In order to do this you will also have to 
alter INC PLOT, but remember it will 
not be necessary to do any plotting in 
the normal way. You will see later that 
this function should be used in 
conjunction with other options. 
NEW ORIGIN: When drawing moire 
fringes with the PATTERN function 
you can control its origin on thescreen 
by selecting this command. 
PUT MARKER: I have already spoken 
about markers and this is the function 
that allows you to place them. There 
are only four markers available for 
use. Should you have four markers 
placed and you try to place another 
marker, the first marker down will be 
lost. 

GET MARKER: When selected, the 
last marker you put down will be 
retrieved. You can retrieve all 4 should 
you require. 
SPRAY (K) 

SPRAY: This will produce a spray 
effect by setting random pixels in a j 
small radius. The thickness of the 
spray can be altered but as the 
thickness increases the speed of the 
cursor will become slower. There are 
other functions that can be used in 
conjunction with spray to make it 
more powerful but more about that 
later. 

THICKNESS: This allow you to set 
the thickness of the spray. 
SYSTEM RESET: Will RUN the 
whole program from the beginning but 
leave any sprites that you have created 
in memory. 
WINDOW (L) 

When this is selected you will have 
immediate access to shape and move 
the window. Use the CRSR keys to I 
alter the size of the window and the 
function keys to move the window 
around. 
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MENU 4 

MIXED MODE <M> 
DRAW: This function operates 
directly with the first marker. The idea 
being that when the first marker is 
placed on the screen, a line will be 
drawn from the cursor to the marker. 
MIX MODE: When you turn this on 
the effect will only be appreciated in 
MULTI colour. By using this function, 
colours I. 2 and 3 will be used at 
random. This is achieved by switching 
between modes. If this is used in 
conjunction with 'PATTERN', you 
will see the effect will be quite amazing. 
This is particularly useful for the 
'SPRAY' command. 

If you have set some interesting 
colours, by usingMIX MODE you can 
create colour hues, and it may well 
appear that you have more than 16 
colours. It is important that vou 
should NEVER "FILL* anv object 
when MIX MODE is ON. Always 
remember to turn it off when you have 
tinished using it. and remember that 
the actual mode will probably be 
different from the one selected on 



entry to this command. 
CURSOR(N) 

CENTER: This simply places the 
cursor in the centre of the screen. 
HOME: The cursor will be moved to 
ihe top left section of the screen. 
OLD CRSR: If you have redefined the 
cursor to your own design this routine 
will return you to the original cursor. 
SLOW: So far. if you have done any 
plotting with the joystick, you have 
only used one speed. This function 
slows the cursor down until you cither 
look at the window or access it. The 
only drawback with this function is 
that it will slow the entire DESIGNER 
program down. Press the left arrow 
key to view the window and normal 
cursor and program speed will be 
restored. 

PRIORITY: When this is OFF. the 
cursor will appear in front of any 
screen data. If the priority is ON the 
certain lines in your drawing will 
appear in front of the cursor. 
SAVE/SCREEN (O) 
MULTI-SCREEN: This turns on 
MULTI-COLOUR MODE. 
MONO-SCREEN: This selects 



MONO mode. 

SAVE: You will be asked for a file 
name - the maximum number of 
characters is ten. When you have 
entered the filename you will be asked 
if you want tape or disk. When you 
press the relevant key your sprites will 
be saved. Should you decide that you 
do not want to continue with the 
operation then you must enter 
•RETURN* as the file name, and you 
will return to the sub-menu. 
LOAD: Same as above except that the 
operation is for loading sprites. 
TEXT/FILL (P) 

TEXT: There are four character sets 
available. Sets I and 2 will give you 
normal size characters. Sets 3 and 4 
give you double size characters. While 
you are using this function you will be 
able to control the window with the 
function keys. 

The text characters will be put on 
the screen at the origin of the window, 
so it is best if you keep the window size 
to I character block. When you are 
ready to start putting your characters 
on the screen use keys (+0 and (-> logo 
through the character set. T; 

See listings on page 98 



COMPUTEC 



mmm^ Authorised 
Distributor 



All goods 
despatched 
the same 
day 



SKC Special Offer - Unbeatable Value 

Branded Disks 

5 - 25 " Price for 10 Offer 

Single Sided, Double Density 48 tpi £7.47 +2 Free Disks 

Double Sided, Double Density 48 tpi 

Double Sided, Double Density 96 tpi 

Double Sided, High Density 96 tpi 
3.5" 

Single Sided, Double Density 135 tpi £14.95 +1 Free Disk 

Double Sided.Double Density 135 tpi £18.40 +1 Free Disk 




£8.05 +2 Free Disks 
£10.35 +2 Free Disks 
£17.25 +2 Free Disks 



All prices 
include 
VAT & 
Delivery 



Each disk is 100% inspected and certified error free, and carries a 



LIFETIME NO QUIBBLE GUARANTEE 



Computec 

Depl YB 
FREEPOST 
Pimperne 
Blandford 

Dorset 
DT11 7BR 



Dealer and Educational enquires welcomed. Please phone 

How to Order: 

1 Access/Visa - Give card number and expiry date by phone or post. 

2 Cheque/Postal Order - Payable to "Computec" - By post. 

3 Personal Callers Welcomed - Please phone for an appointment. 



24 HOURS 
PHONE 
A 

FLOPPY 
0258 59330 
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AMoving 
Experience 




If sprites move you to tears, here's all the info to move 

them instead! 
By Eric Doyle 



One of the problems wilh the 
C64 is that it has no 
commands for controlling 
the sprites which are such essential 
elements for all kinds of programming 
applications. 

Sprites are also known as MOBs 
which stands for moveable object 
blocks. They are like tin\ screens 
which can be moved across, 
independently of the main screen and 
each other. Sprites are square but they 
seem to assume all manner of shapes 
on the screen by rendering peripheral 
areas as transparent. Anything behind 
a sprite is visible in these areas 
allowing the sprite to blend in with the 
background. 

Hach sprite definition occupies a 64 
byte block of memory within the 16Kb 
area which the video chip. VIC. can 
access. This gives a potential of 255 
definitions but only eight sprites can be 
displayed on the screen at a lime. 
Exceed this value and some sprites will 



disappear or start to flicker. 

Located just after the screen 
memory are eight locations called 
sprite pointers which indicate the 64 
byte block which holds a sprite and 
allocates a program number to the 
sprite. 

The sprite definitions are known as 
Sprite Data 0 to Sprite Data 255 but 
the program calls the eight selected 
sprites Sprite 0 to Sprite 8. This may 
sound confusing but all will become 
clea r. 

A problem lor the beginner is that 
sprites make heavy use of two of the 
least understood commands in the 
Basic language - PEEK and POKE. 

I rememher approaching these 
commands with great trepidation 
during my VIC 20 days but let me 
assure you that they aren't as fearsome 
as you may at first think. Imagine a 
computer as a row of glass boxes 
numbered from 0 to 65535. Each box 
contains a volatile number which has a 



value of 255 or less. PEEK allows you 
to look through one of these boxes to 
see what number lies there. It then 
reports back what is has found but 
doesn't leave the contents of the box 
untouched. 

POKE actually opens the box. the 
number vanishes into the ether and is 
replaced with a value that POKE has 
been given to store away. This value 
may be derived from the original value 
inside the box so PEEK and POKEare 
dispatched together to complete the 
mission. For example, POKE 53248. 
PEEK (53248)+ 1 would result in 
PEEK reading the value through the 
side of the glass box numbered 53248. 
This value would then have one added 
to it and be passed to POKE. The box 
would be opened and the contained 
number would disappear before the 
new number was inserted. 

These commands form the basis of 
sprite control but with eight sprites to 
worry about we'll just consider one for 
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now and got complicated later, 

The first task is to organise the 
memory of the C64 to accommodate 
the sprites. 



Setting Up 

The most arduous tasks in sprite 
manipulation are the setting up 
procedures. First you have to decide 
where the sprites are going to be 
stored, then you have to design them in 
multicolour or standard format. After 
this the sprite pointers and parameters 
have to be set and only then can you 
really do anything with them. 

Sprites have to be in the same bank 
of memory as the screen and any user- 
defined character sets which may be 
required. This has to be crammed into 
a mere 16Kb chunk. The most 
constructed bank of memory is the one 
which is called the default setting and 
therefore is used when the computer is 
first set up. In this area virtually all of 
the first kilobyte (1024 bytes) is 
memory dedicated to keeping the 
Basic operating system operating. 
Then the next kilobyte is used by the 
screen. After that comes a free 14Kb of 
memory which must be shared by the 
program, character set and sprite 
definitions. 

Not much room so let's change the 
memory around a little. The start of 
Basic is stored in locations 43 and 44 
which are set at 01 and 08 respectively. 
If this can be moved to the start of 
Bank I of memory ( 16384) a whole 14 
Kb will be available lorsprilcs. screens 
and characters. The Basic Mover 
listing will achieve this for you. When 
creating your program substitute a 
nonsense filename as string AS. Once 
you have a program to load substitute 
its name in AS and make another copy 
of this amended program as your 
louder routine. 

Available sprilesare now I3.I4and 
15 in the cassette buffer with sprites 32 
to 255 available in normal Basic area 
which is now effectively protected 
from the new Basic start. 



Sprite Preparation 

The program called Sprite will set up a 
sprite for you to plav with as Sprite 
Data 13. 

The computer needs to know 
where this sprite is so we turn to the 
sprite pointers which occupy eight 
bytes from location 2040.' We'll 
allocate our sprite definition to the 



pointer for Sprue I by poking the value 
13 to the second pointer (POKE 2041. 
13). 

Next a colour has to be applied to 
the sprite. Each sprite has a register in 
the VIC chip for its own colour. These 
lie rrom 53287 to 53294. Our sprite is 
dark blue so the next command is 
POKE 53288, 6. Still the sprite 
remains invisible. The on/off switch is 
located in the byte at 53269. To turn 
the sprite on we have to flick the 
second bit on by giving it a value. The 
easiest way to do this is to poke the 
location with 2 but the best way is to 
modify the value which is in there 
already. This is best because you'll 
reach a situation one day where you 
can't be sure which sprites are on or 
off, all you know for sure is that Sprite 
1 should be turned on. We need a 
command which will set bit I but leave 
the other bits unaffected. Boolean 
algebra supplies us with a way to do 
this. 

The OR command dictates that 
when two bytes are ORed together 
each corresponding bit in the two bytes 
arc compared with one another, if 
either or both are set to one the 
resultant bit value is a 1. What happens 
if 164 is ORed with 2? 

164 10100100 
2 00000010 
166 1 0 1 00 It 0 

Bit I is set by this method and the 
other bits maintain their slates. What's 
more if the two bit was already set it 
would also remain set. This means thai 
a suitable equation for switching on a 
sprite would be: 

POKE 53269. PEEK (53269) OR 
(2 'sn> 

Where sn is a sprite number from 0 
to 7. For our sprite. I will be 
substituted for sn. This type of 
equation is used a lot in sprite 
manipulations so we'll call it the switch 
command. The unswitch command 
which can turn any one sprite off looks 
like this: 

POKE 53269. PEEK (53269) AND 
(255-2 'sn) 

After turning the sprite on it may 
still be invisible. This is because its 
parked somewhere off the visible 
screen. POKE locations 53250 and 
53251 with 100 and it should appear. 

Adding Colour 

What we have done is to move the 
sprite to a position which has X and Y 
co-ordinates of 100 (written 100.100 in 



X.Y format). Location 53250 controls 
the X value. Y being the preserve of 
53251. All of the sprites have X/Y 
registers in similar consecutive pairs 
between 53248 and 53263. 

The sprite looks a little strange 
because it was defined as a multicolour 
character to switch from standard 
mode, there is another location which 
acts like a multiway switch. Use the 
switch command substituting 53276 
for both mentions of 53269. 

The sprite looks belter but it was 
intended that the colours would be 
light blue, dark blue and black. We 
have already seen how dark blue can be 
assigned but what about the other 
colours? 

In multicolour sprite mode all of 
the sprites on the screen have the same 
secondary colours because they are 
obtained from a common pair of 
memory locations. MulticolourOlrom 
53285 (allocated to 01 bit pairs in the 
sprite) and Multicolour I from 53286 
(allocated to 1 1 bit pairs). 53285 is lo 
be assigned as black so it should be 
poked with a zero. 53286 is light blue 
and needs to contain a value of 14. 
Note that the main colour, the light 
blue stored in the sprite colour register, 
is given to all bit pairs configured as 
binary II) which differs from the 
equivalent situation in Multicolour 
UDGs where the main colour is 
designated to a 1 1 bit pair. A sprite 00 
pairing is transparent and shows 
anything lying beneath il. 

Sprites can be magnified vertically 
and horizontally. Type in the 
following commands and see what 
happens: 

POKE 53277,2 
POKE 53271.2 
POKE 53271.0 
POKE 53277.0 

Within a program, the correct way 
to do this would be lo use the switch 
and unswitch command types but for 
this simple demo we'll waive this 
convention. 



Over and Under 

In normal use sprites can pass over, or 
behind, the background and may even 
move across one another. Eor sprites 
passing one another there is a fixed 
priority. Sprite I) will always pass in 
front of all other sprites. Sprite I will 
pass behind Sprite 0 but in from of all 
the others, and so on down to poor old 
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Sprite 7 which always passes behind 
anolher sprite. It follows that sprite 
priority should be considered when 
deciding which sprite's data each sprite 
pointer indicates. 

Background characters such as the 
standard ROM characters or UDG.s 
can be given priority over any sprite by 
a register at 53275. If the bit 
controlling any particular sprite is set. 
the sprite will pass behind any screen 
characters. To see this in operation, 
move the cursor to the sprites current 
position and type a few characters. 
These will be hidden by the solid part 
of the sprite. Next, move the cursor to 
an empty lie beginningand type PORT; 
53275.2 and the sprite will 'sink' into 
the background behind the typed 
characters. Many 3D effects can be 
created using sprite to sprite and sprite 
to background priorities. 

When two sprites collide the event 
is registered at location 53278. Each 
sprite has its own bit and both 
colliding sprites are registered. This 
means that a collision between Sprite 0 
and Sprite I will return a PEEKed 
\alue of three (bits 0 and I). 

Similarly, sprite to character 
collisions are registered in 53279. 
PEEKing normally has no effect on a 
memory location but in both these 
registers the act of PEEKing causes the 
register to be cleared. If a collision has 
occurred some time ago and the 
Sprites 0 and I are no longer in 
contact, the first reading of register 
53278 will return a value of three but a 
second PEEK will result in a zero 
(unless two other sprites are in 
collision). 

A collision is only registered when 
an area of the sprite which has a bit 
pairing of II or 10 is touched. 
Transparent 00 pairs and Multicolour 
0 areas both have no effect. This makes 
it possible to have an area of the sprite 
which is coloured but does not register 
a collision. 

Getting About 

Sprites can be moved a pixel at a time 
much more easily than UDGs because 
of their dedicated X/Y registers. For 
Sprite I these registers are 53250 and 
53251, Sprite movement is achieved by 
increasing or decreasing the values 
contained in these registers. Changing 
only one of the registers causes 
movement in the plane that it controls, 
up or down. If both registers are 
changed the perceived movement is 
diagonal. 

When the value of the Y register 



reaches a value less than 50 or greater 
than 250. the sprite starts to disappear 
behind the border, row by row. The 
same thing happens if the X register 
falls below 24. This means that sprites 
can gently glide off the screen and hide 
behind the border. At power up. all of 
the sprites are stored out of sight at 0.0. 
In this position they are all touching 
and if they were turned on. the collision 
detector would register a maximum 
255. It must always be remembered 
that sprite collisions can occur of the 
screen as well as on. 

When discussing the visible limits 
of the X register no mention was made 
of the maximum value. This is because, 
although there are 255 pixel positions, 
the horizontal resolution allows 512 
pixel positions. One byte can only 
store a maximum value of 255 so a 
special register is allocated to store an 
extra ninth bit. Only one bit is needed 
to extend the maximum nine bit byte 
value of 511. The ninth bits for all of 
the sprites arc stored in 53264. Each 
high bit is allocated to a bit in this 
location so setting the high bit uses the 
switch command format. 

The procedure starts when the 
current X value is known to be. or 
PEEKed and found to be 255. This 
register must immediately be poked 
back to zero and the high bit in 53268 
must be set. The X register can then be 
increased again until it reaches 89 or 
more when it starts to glide behind the 
screen and under the border. Once the 
sprite has completely disappeared the 
high byte could be cleared using the 
unswitch command format. 

The best way to master sprite 
control is to jump in and try it. To help 
you in your plunge Table I includes all 
of the major sprite locations. 



TABLE 1 


Sprite 0 


X co-ordinate 


53248 


Y co-ordinate 


53249 


Colour Register 


53287 


Pointer Screen start 


+ 1016 



Sprite 1 


X co-ordinate 


53250 


Y co-ordinate 


53251 


Colour Register 


53288 


Pointer Screen start 


+ 1017 



Sprite 2 


X co-ordinate 


53252 


Y co-ordinate 


53253 


Colour Register 


53289 


Pointer Screen start 


+ 1018 



Sprite 3 


X co-ordinate 


53254 


Y co-ordinate 


53255 


Colour Register 


53290 


Pointer Screen start 


+ 1019 



F 



Sprite 4 


X co-ordinate 


53256 


Y co-ordinate 


53257 


Colour Register 


53291 


Pointer Screen start 


+ 1020 



Sprite 5 


X co-ordinate 


53258 


Y co-ordinate 


53259 


Colour Register 


53292 


Pointer Screen start 


+ 1021 



Sprite 6 


X co-ordinate 


53260 


Y co-ordinate 


53261 


Colour Register 


53293 


Pointer Screen start 


+1022 | 



Sprite 7 


X co-ordinate 


53262 


Y co-ordinate 


53263 


Colour Register 


53294 


Pointei Screen start 


+ 1023 



Bit Registers 


bit 7 6 5 


4 3 2 


1 0 


value 128 64 32 


16 8 4 


2 1 


sprite 7 6 5 


4 3 2 


1 0 


on/off switch 




53269 


Multicolour switch 




53276 


X co-ordinate bit 9 




53264 


Increase height 




53271 


Increase width 




53277 


Character priority 




53275 


Sprite collisions 




53278 


Character collisions 




53279 



Colour controls 


Bit 
Pattern 


Location 


Colour register 


10 


53287 - 






53294 


Multicolour 0 


01 


532s 5 


Multicolour 1 


1 1 


53286 


Transparent 






Border colour 




53280 


Screen 




53281 



Sprite co-ordinate 


ranges 


Screen 
dimensions 

40 characters (X) 
38 characters (X) 
25 characters (Y> 
24 characters (Y) 


Total Visible 

0-X+87*24- X+87* 
0-X+87*32- X+79* 
0 - 255 50 - 249 
0 - 255 54 - 245 


' Set the ninth bit register alter 3ro 



See listing on page J 00 
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ar Micron 
raven Hoi 
ding. Lon 
flephone: 



£229 for all that?" 




"Yes, it's the very latest, the industry compatible Multi-font 
LC-10 from Star, there are features included as standard not 
found on printers sometimes twice the price... 

"Well, there's the Star front control panel - so you don't have to 

fiddle with DIP switches- 
; built-in push tractor 
for low form tear-off. 
And you don't even 
have to take the tractor 
paper out to autoload single 
sheers with the LC-10's paper 
parking. There's a large 4K 
buffer- it's even goi six NLQ fonts 
as standard. It printsatarealistic 
120 cps and has a reallv fast NLQ 
at 30 cps". 

"Hey, that sounds good, but what 
about quality? Yon 'd have to go a long 
way to beat the print quality on that 
NL-lOyou 'vegot". 



"True, but they've even 
improved on that 
and you can change 
all the resident fonts 
at the touch of a 
button". 

"Hmm, that's 
really easy-£229 
for all that? I 
wonder if my 
dealer will 
have any 
left..." 



"What's this -a new printer?" 



"Oh really -like what?" 







I l\l like tofitid out ifmy dealer has any leti. Please send me an LC-10 brodmre □ 

I Phase send me mils of the Star mime of dot matrix printers □ Or just call Belinda 
I on 01-840 1829. 



PRINTERS FOR BUSINESS 

SarMicronioU.K.Lid., 
Craven Hottse. 40 Uxbridgc Koad, 
Ealing, London W5 2BS. 
Telephone: 01-840 1800. 



■Company. 



A division of 

Star Micronics Co., Ltd, Japan. 
Price exd VAT. 



I Name 

i 

I Address 

I 

I 

I 

I Telephone 

I LCYC5 
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GAMES U 



This month's releases are dominated by 
budget games with Mastertronic, Code 
Masters and Firebird battling for the top 
spot. Newcastle based Zeppelin games is 
the latest into the fray and launched its 
first two games. Read on for details of 
these and news of the Alternative World 
Games and the next in the long running 
Leader Board saga 




h \K,/fT GAMES II 



ALTERNATIVE WORLD GAMES (Gremlin Graphics) is 
a collection of weird and wonderful sports events that will 
have you in stitches as well as the canal, river and a sack. 
Eight events will inevitably take their toll on your joystick 
and your sanity as you compete against human or computer 
opponents in a sack race, by running while carrying as many 
plates as possible, throwing a boot as far as possible, leaping 
a river in a single bound, climb a pole, run up a wall, burst 
balloons with a pogo stick and defeat all comers in a pillow 
fight. 

English Software's sequel to its popular Knight Games, 
KNIGHT GAMES II. lakes the contestants into space for a 
scries of shoot 'em-ups before qualifying for a head to head 
contest in jet jousting, light sabres and photon chains. I 
thought the final three events did capture the feeling of a 
clash between knights in the year 3032 unfortunately, you 
have to blast your wa\ ihruugli countless aliens to get I here! 

Do you remember Leader Board, the hit and hope golf 
game from Access that featured golf holes constructed from 
islands set in a vast water trap that shot straight to the top of 
the charts? It was followed in quick succession by Leader 
Board Tournament (that added new courses). Leadei Board 
Executive(introduced trees) and World Class 1 cadet Board 
(trees, bunkers, a driving range on disk versions and a top 
down view of each course). The bleed-an-idea-dry 
department has produced WORLD CLASS LEADER 
BOARD - FAMOUS COURSES OF THE WORLD 
VOLUME I (Access/US Gold) which means there's more to 
come! This latest Leader Board model is basically World 
Class Leader Board which includes computer versions of 
three of the best known golf courses and another Access 
created challenge course. Now your joystick controlled 
golfer can stroll the fairways and greens of Pebble Beach- 
Colonial and Muirfield and they go badly over par on the 
challenging course at the Glcnmoor Country Club. 

RASI'AN is the latest Taito coin-op conversion from 
Imagine in which you play, the King of ;i hardy breed ol 
barbarians and must defend your people from the evil 
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the land of Maranna. Armed with your sword and an iron 
will you must travel through the countries of your continent 
until you finally lace the wizard in his deadliest guise as the 
soul-sucking dragon. Through joystick controls you will cut 
and hack your way through winged men, chimeras, gigas 
(lizardmen). bats, fish, snakes, many armed bugs and 
skeletons as you fight your way through the games six levels. 
Along the way you can aid your quest by collecting weapons 
and magical items such as a shield and armour to reduce 
damage done lo you, a ring to speed up your actions and 
jewel for bonus points. 

Rastan is a fast, smack anything thai moves game which 
is let down by poor animation but still worth a look by fans 
of (he arcade machine, 

PEGASUS BRIDGE is the latest in PSS's wargameis 
series and is based on the crucial airborne assault by the 
British 6th Airborne Division on key gun positions and 
bridges that cleared the way for the D Day landings. 

This is not a task for the faint hearted as although 
desperately outnumbered, the British must parachute 
behind enemy lines and destroy majortargets before taking 
and holding three important bridges against massive 
German counter attacks. If you prefer. Pegasus Bridge 
allows you lo play the Germans in the equally difficult job ol 
defending a wide area against an attack that could literally 
come from any direction or take on an opponent in a head to 
head battle, 

CRL once again grabbed the headlines by persuading the 
censors lo slap ;iti 18 certificate on it's new "shock, horror" 
adventure based on the life and works of JACK THh 
RIPPER. 

In the game that is built on ghoulish graphics and blood 
curdling text you play an innocent man who stumbles on one 
of the Ripper"* victims, gets mistaken for the murderer by 
the police and in your panic lo escape you slay several 
policemen and old ladies yourself which absurdly takes your 
kill total to Ripper standards in three screens of tflXL You 
then spend the rest of the game tracking down the rod 
(other) murderer while keeping one step ahead of the police 
and out of jail. 

Jack the Ripper fulls sadly short of the standards set by 
CRL's other horror adventures Dracula and Frankenstein 
iind is ruined by gory descriptions that go beyond the story 
line and become just silly. For example, even if you're in a 
blind panic, pushing an old lady doesn't cause her brains to 
spill out onto the pavement! Let's have less hype and more 
gameplay. 

Finally, on a lighter note Cascade has released a 
breakout construction kit called TRAZ. This actually stands 
for Transformable Arcade Zone and includes a 64 screen 
breakout game and a construction kit to build your own 
screen and pack it full of bricks, traps, refractors, bumpers 
and monster generator*. 




Tim month's big budget news is that Mastcrtronic has 
reieleas-'J two of the best selling games of all limes us part of 
it's £1.99 Rkcochci range. GHOST BUSTERS and WAY 
OF ["HE EXPLODING FIST both topped the charts when 
the) were first releases by Activision and Melbourne House 
and are set for u successful return in their cut-price format. 

Melbourne House's Judge Drcdd, Knuckle Busters and 
Bazooka Hill also make a Ricochet comeback as does Bubble 




ri-OASl'S BRIDGE 



Bus's Skate Rock which plays like a cross between Skate or 
Die and Paperboy! 

Mastcrtronic has tried lo up the budget stakes by 
launching the new MAD X range o I games that include two 
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games lor £2-99. One of lhe first MAD X release 
ROCKFORD which is the budgei home computer version of 
the Amiga based arcade game Rockman that was based On 
lhe First Star C64 game Boulder Dash! The game play is the 
same addictive Boulder Dash style but has some Interesting 
added features such as growing walls, snakes that turn rocks 
into treasure and treasure into rocks and fire that can be put 
put il you can find a tap. turn it on and then push the drops of 
water to the lire. 

ROLLAROUND is the pick of the standard 
Mastertronie games this month, and is an incredibly 
addictive mix of collecting the correct numher of six 
different coloured crosses from Spindi//v style screens while 
avoiding the aliens. These aliens come in several types which 
will suddenly disrupt your game just when you think you've 
conquered a screen. There arc some that will match your 
moves square for square, others thai patrol certain areas, 
bombs that home in on you and particularly vicious ones 
that turn squares into holes. 

Boing! The blockbusting ball bounces back as Firebird 
launch I. BALL 2 ( l he Quest for the Past). The highly 
developed and intelligent ball race want to delve into Their 
past to discover their ancestry. However, to do this you will 
have lo brave the radioactive dangers of the ancient mines 
and the perils that lurk in them and collect as many ancient 
artifacts as possible. Armed with a laser and the ability to 
bounce ou t (and in) of danger you must complete each mine 
by collecting a key. then reaching the exit before the time 
limit runs out. 

Each mine is constructed from a series of blocks and 
barriers which have different properties. Some you can 
bounce safely on. others dissolve in time and some destroy 
you on contact. You will also find magic bombs that wipe 
out lhe critters that populate the mine, life particles (four 
make up an extra life) and gemstones that produce a random 
effect that can help or hinder you in your incrediblv 
addictive quest. 

Finally. SABOTAGE and ZYBEX are the first two 
games from Zeppelin Games, a new North Eastern budget 
software house. SABOTAGE is an incredibly difficult shoot 
"cm-up in which you must battle across the scrolling 
landscape ol an alien planet lo find lhe eight pieces of a blue 
print to destroy it and end the occupation of Earth. This isn't 
going to be easy and it will lake some of your six lives to get 
past lhe first wave. 

ZYBEX can be played by either one or two players 
simultaneously that are powered byjetpacks and must battle 
with a bizarre selection of aliens using whatever weapons 
thc> can find. Full price action at a budgei price. 

SUNBURST is the latest release from Ucwson's Rack-it 
budgei label and is written by Nebulus author John Phillips. 
The universe is in great danger once again, only this lime it's 
because there are loo many suns! You have been volunteered 
to restore the balance, by attacking these suns and 
destroying them by attacking energy carrying aliens thai 
populate giant rock formations to build up enough energy to 
dive into the sun and turn it into a blackhole. which takes 
you neatly, but impossibly, onto the next level, ) i 
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MACHINE CODE PROGRAMMING 



► 

Byting into the 

6510 



/;/ this instalment of our series on programming in 
machine code we add a wordwrap to our typewriter 

program 



By Burghard-Hemy Lehmann 



^4 i the beginning of this scries I 
named speed as one of the main 
advantages of programming in 
machine code. However good you are 
at programming in Basic, there are 
certain routines which execute in 
praxis so painfully slowly in Basic that 
you have to program it in machine 
code - or not do it a! all! 

In this article I*d like to continue 
with our simple wordprocessing 
program by adding a routine which 
proves this point once more. I'd like to 
add a wordwrap routine to our 
wordproeessor. 

"Wordwrap" is one of these 
computer terms which hasn't been 
known before the advent of the 
wordprocessor, because you can't do it 
on a mechanical typewriter, nor on an 
electric one. The phrase means that 
you can enter text as if you had a never 
ending line to write on. When you 
come to the end of the actual line on 
the screen, you just keep on writing, 
never mind the end of the line, and the 
computer does the rest. 

If you have started a new word at 
the end of the old line it moves - 
"wrappes" - the beginning of that 



word onto the beginning of the next 
line and moves the current print 
position automatically forward, 
accordingly. And it does all this while 
you are writing, without interrupting 
the flow of your typing! 

The advantage of this is obvious. 
You don't have to wonder at the end of 
every line if the next word you w ant to 
type will still fit onto the old line or if 
you should start a new line. (As you 
know, mechancial typewriters try to 
assist you in making this decision by 
sounding a bell five or ten characters 
before the end of the line...) 

With computers you don't have to 
worry about this kind of thing at all. 
As I've said, the computer takes care 
automatically of the changeover from 
one line to the next which allows you to 
concentrate completely on what you 
are writing. It is indeed as if you had an 
endlessly long line to write on. 

So much about the beauty of this 
facility. But, as you should know by 
now. the computer does nothing which 
it hasn't been programmed to do. And 
in order to program such a facility, 
first of all we have to become very 
precise about what exactly we want the 



computer to do and when we want it to 
be done! 

The Mechanics of Wordwrap 

First the "when". From what I have 
explained so far. wordwrap has 
obviously to be done at the beginning 
of each new screen line. When the user 
types in the first character of a new line 
the computer has to decide if there is 
any wordwrap to be done and then do 
it. 

If the user enters a space at this 
point, this obviously means that he has 
just finished a word which, as it 
happens, fits exactly at the end of the 
old line. And this means, that no 
wordwrap has to be done. The letters 
at the end of the former line are left as 
they are. 

Furthermore, the space just 
entered can be ignored! Because all it 
signifies is. that a new word is to be 
started, and this new word can go flash 
to the left hand side, because it will be 
separated from the former word by the 
new line. 

If. on the other hand, the user 
enters a letter, there are still two 
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possibilities the computer has to 
decide on. This letter can be part of a 
word which has been started on the old 
line or it can again be the first letter of a 
new word, namely, if the last character 
on the old line had been a space. 

In the tlrst case, wordwrap is to be 
done, while in the latter again no 
action has to be taken. 



Determining the Start of a New 
Line 

The first routine you'll find in this 
month's listings page is to be inserted 
into the main routine, as given in the 
January issue of Your Commodore. It's 
best to place it directly alter line 720, 
which branches to CRSR right, if that 
key has been pressed. 

All the routine does, is look at the 
current print position as contained in 
SCREENMEM and see if it is pointing 
at the beginning of a screen line. 

At this point I have to admit that 
this way of doing it is not the most 
efficient one in that it is rather time 
consuming. Normally we don't like to 
send the computer through a loop in 
the middle of a major flow, except if 
absolutely necessary. But since we are 
programming in machine code which 
is so quick that you won't notice the 
difference and since I am giving you all 
this only as an example to study, it 
works all right for our purposes. 

If you are interested in 
wordprocessing and would like to 
make more out of our humble 
program, you might like to look for 
ways to do it more elegantly. One way 
would be by introducing extra 
variables Which count the rows and 
lines and would make the 
determination of the beginning of a 
new line much more straightforward in 
that it doesn't require the program 
How to go through the whole loop 
every time a key has been pressed. 
(This could be, at the same time, the 
basis for a routine which displays the 
line and column the cursor is on, either 
at the top or at the bottom of the 
screen ...» 

But in the context of this series of 
articles the routine numbered lines 780 
- 1 130 does us just as well. 

It starts by saving the last keypress, 
which is contained in the accumulator, 
in a variable, called "TEMPSTORE". 

Pushing this byte onto the machine 
stack would not be a very good idea, 
since we will need to recover it in the 
wordwrap routine itself and, if you 
have studied the last article 



thoroughly, you will know by now that 
you can't pull something from the 
stack in the midst of a subroutine 
which you have pushed onto the stack 
before you called that subroutine! 
(Remember my advice from the last 
article; if you aren't certain, better save 
important data in a variable than 
pushing it onto the stack and be sorry!) 

The routine itself is very 
straightforward. The beginning of the 
second screen line (we are. of course, 
not interested in the beginning of the 
first line!) is loaded into a variable, 
called "LINESTART". Then it goes 
into a loop which compares the start of 
everv line on screen with the contents 
of SCREENMEM. 

If a match is found, it means that 
the current position is at the beginning 
of a new line. In this case our 
wordwrap routine is called in line 
1050. After returning from this 
subroutine it continues as normal (line 
1060). 

If no match is found, the loop exits 
after 24 goes, TEMPSTORE is 
recovered into the accumulator and 
everything continues as normal. 

Dealing with a Space 

The wordwrap subroutine itself, which 
I have assembled at ORG 50100, starts 
off by loading the result of the last 
keypress back into the accumulator 
(line 100) and testing it for a space 
(lines 110 - 120). 

As I have explained earlier, if the 
user has pressed the spacebar at this 
point, it means that he hasjust finished 
a word and now wants to start a new 
word. Therefore, no wordwrap has to 
be done and this space can be ignored. 

In lines 140 - 150 the routine waits 
for the next keypress. When this 
kevprcss has been done, the result is 
stored in TEMPSTORE (line 170) to 
match it with the How of the main 
routine, and then it exits prematurely 
from the wordwrap subroutine, 
continuing as normal. 

If, on the other hand, a letter key 
has been pressed, we enter the 
wordwrap routine proper. 

First we save the current position 
in the textfile. the current screen 
position and the current position on 
the colour screen in three new 
variables, called TEXTS AVE, 
SCRNSAVE and COLRSAVE (lines 
260 - 390). (Remember, for those of 
you who still have the old ROM, wc 
always have to deal with the position 
on the colour screen too!) 



Doing the Wordwrap 

The wordwrap routine itself consists of 
two parts. First we have to find the 
beginning of the word which the user 
has just started and then we have to 
move that part onto the new line. 
Furthermore, we want to substitute - 
"pad" - the beginning of the word on 
the old line with spaces so as to erase il. 

The first part consists of a loop 
(lines 440 - 660) which works 
backwards, looking at each former 
character until it finds a space. This 
space signifies that the beginning of the 
word, the user hasjust started to type, 
has been found. 

The X-register is used as a counter. 
Afterwards it will tell us. how many 
letters have to be moved onto the new 
line. 

Notice also, that we are going back 
with the variables we have initialed at 
the beginning of the routine so as not 
to change the contents of our main 
variables. TEXTFILE, SCREEN- 
MEM and SCREENCOL! The reason 
for this will become clear in a minute. 

Lines 610 - 630 test for the space. 
Once the space has been found wc have 
to go one step forward again, because 
we are not interested in that space 
itself, but rather in the first letter of the 
word, which follows it. This is done in 
lines 700 - 800 where each position is 
incremented by one. 

Moving the Wordstar! 

After this we are left with two positions 
in the textfile, on the screen and on the 
colour screen. TEXTSAVE, 
SCRNSAVE and COLRSAVE 
respectively point at the first letter of 
the word which has just been started, 
while our standard variables 
TEXTFILE, SCREENMEM and 
SCREENCOL point at the current 
position at the beginning of the new 
line. 

All we have to do now is use 
Indirect-Y to move the data from one 
position to the other, while, at the 
same time, erasing the old position 
with a space. 

This is done in the second loop, 
which I called "MOVELOOP" (lines 
850 - 1020). 

The Y-register is used to move the 
data itself from the old position to the 
new one and is therefore incremented 
with every pass through MOVE- 
LOOP. 

The X-register, which holds the 
amount of letters to be moved, serves 
again as our counter and is now 
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decremented with every pass through 
MOVELOOP. When X' contains 0, the 
job is done. 

Wrapping it up 

Finally we have to update our 
standard variables (TEXTFILE, 
SCREENMEM andSCREENCOUto 
the proper position which is now of 
course several rows into the new line. 

I do this by transferring the 
contents of the Y-register, which after 
MOVELOOP holds the number of 
letters we have moved, into the 
accumulator and then adding that 
value to the respective position, that is, 
TEXTFILE, SCREENMEM and 
SCREENCOL. 

"TYA" is a very simple one byte 
instruction which stands for "Transfer 
the contents of the Y-register into the 
Accumulator". Since this instruction 
doesn't change the contents of the Y- 
register I use it three times for all our 
main variables. 

You might like to know that 6510 
assembly language has six of these very' 
straightforward and easy to use 
transfer instructions. 



"TAY" transfers the contents of 
the accumulator into the Y-register 
and thus does the opposite of what we 
are doing in our routine. 

"TAX" transfers the contents of 
the accumulator into the X-register. 
"TXA" does this same thing the other 
way round- 
Finally, the lesser used "TXS" 
transfers the contents of the X-register 
into the stack-pointer, while "TSX" 
does the same thing vice versa. 

Incidentally, the last two 
instructions constitute the only way in 
which you can program the slack 
pointer directly. In other words, if you 
want to program the stack pointer, you 
transfer its contents with TSX into the 
X-register, do with the value whatever 



Figure 1 

TAX = 
TXA = 
TAY = 
TYA = 
TSX = 
TXS = 



you want to do and then transfer the 
result with TXS back into the stack 
pointer. But, as I've said in the last 
article, you should do this kind of 
thing only if you know exactly what 
you're doing! 

And Finally... 

Figure 1 gives you a list of the six 
assembler mnemonics we have learned 
about in this article. 

In the next article I want to finish 
our wordprocessing theme by 
demonstrating how you can send the 
textllle, created by our program, to the 
printer and also save it onto disk or 
tape and load it back into the 
computer again. 



Transfer contents of Accumulator into X-register 
Transfer contents of X-register into Accumulator 
Transfer contents of Accumulator into Y-register 
Transfer contents of Y-register into Accumulator 
Transfer contents of Stack pointer into X-regisier 
Transfer contents of X-register into Stack pointer 
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the Independent 
Commodore Products Users Group 
is the largest and most friendly 
computer club in the country 

Back issues for 1987 available to non-members as well as 
members, at £1.50 each, postage paid. 



Many local groups with regular meetings 

Superb Newsletter included in membership - 80 
plus pages of reviews, news and information 
every two months. 

We support all Commodore Machines old and 
new; PET, VIC20, 64, 16, +4, PC, 128 and 
AMIGA... 

Free Software Library of public domain 
programs for all the above machines available 
to members on supply of blank disk or tape and 
payment of p&p. New members, do not send for 
this until membership number is received. 

Help and Advice 

Discount scheme 

Subscription only £10 per year (UK) plus £1 
joining fee 



If you are seriously interested in using or programming 
any Commodore computer, then joining ICPUG is a must! 

For full details, send a stamped, addressed envelope to: 

jljlfj ICPUG Membership Secretary. Jack C. Cohen. 

I 30, Brancaster Road, Newbury Park. 
l_==f llford. Essex. IG2 7EP 
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Dan Dare II 



In 1986. Virgin hit the top with Dan Dare and now the 
eagerly awaited follow-up looks set to repeal that 
success with avengence - Mekon's Revenge. 
The Mekon has been plotting the downfall of Earth 
after Dan foiled his last scam which employed a deadly 
asteroid. Scientists have been working night and day to 
produce a genetically engineered race of SuperTrcens whose 
awesome powers are sure to give the Mekon total victory. 
Even now they are on their way. . . 

Dan. at the head of a Space Fleet hit squad, has managed 
to penetrate the spaceship's defences. His mission is to seek 
out and destroy the Super Treens dreaming of war as they 
hibernate in their protective Plexiglass Life Support Bubbles 
(mj mates at Virgin believe in safe sacks). 

The ship is separated into four brilliantly coloured 
sections full of ordinary but deadly Treens and Space Fleet 
troops. The lasers blast in all directions so Dan has to duck 
and shoot his way through the throng, trying not to shoot his 
own men in the process. 

Secreted around the complex are control panels which 
operate force-field barriers. Any intrepid adventurer would 
be well advised to shoot these out first because the minute a 
Super Treen Bubble is blasted a self-destruct mechanism 
clicks into action. If Dan can't destroy all of the Super 
Treens and get to an airlock before the countdown reaches 
zero, the whole section of the ship will be de-rezzed and lake 
him on a one way trip to oblivion. 

The time limit for completing the spring treating is 
extremely light and only a few small errors are allowed. My 
best advice is to spend some time memorising and mapping 
the corridors, but be careful not to run out of energy. When 
you then blast your first Super Treen you should at least 
know where you ought to be going. 

If Dan makes il to the connecting passage to the next 
level, a door closes behind him and he is protected from the 
explosion. 

The first level is relatively easy to complete but from level 
two onwards the going gets lough. Convoluted corridors, 
artificial gravity generators which push you away from your 
goal, refuse crushers thai turn you into space cabbages, all 
conspire to keep you from your goal. One way tubes suck 
you in and blow you out miles from your intended location. 
Life Support Bubbles appear in the strangest of places and 
their control panels resemble the force-field generators so 
closely (hat you can start the countdown before you realise 
what you've done. 

As you reach the higher levels. Treens and Space Fleet 
troops disappear into hidden passages. Keep your eyes open 
for this because these short cuts can mean the difference 
between life and death. 

Assuming thai you reach and complete the fourth level. 



there's a nasty surprise wailing when you meet the Mekon in 
an eyeball to fishbowl confrontation which really gets Dan 
Dare's dander up. Armageddon out of here! 

When your proficiency level has reached mammoth 
proportions and you can whiz/ through the spaceship like a 
dose of assaults, if s not time to chuck the cassette in the bin 
because another challenge awaits - you can become the 
Mekon and try to beal Dan at his own game. 

The Mekon's task is to release all of the Super Treens but 
desperate Dan has triggered off thedestruct sequence. If you 
find the time limit light as Dan. you'll never make it as the 
Mekon. Tosucceed you'll have toziparound thecorridorsat 
breakneck speed - no wonder the Mekon's green. 

The programmers are credited as Virgin's Gang of Five. 
Judging by their results. Dan Dare II has been a labour of 
love and the graphics are some of the best planned that I've 
seen for a long time and the logic challenges even surpass its 
precursor. 




The version that I received was a pre-release without 
music but the sound effects are sufficient to keep me happy. 
Anything over and above this would simply be a bonus but I 
would liked to have seen a Hall of Fame scoreboard. 

Mekon's Revenge scores very highly on all counts and I 
hope thai the Gang of Five gel to work on a sequel very soon. 
Dan Dare - software of the future! E.D. 

Touchline: 

Same: Dan Dare 1/ - Mekon's Revenge. Supplier: Virgin, 2-4 
Vernon Yard, Portobe/fo Road, London W112DX. Tel: 01-727 
8070. Price: £8.95 (Ca) £12.95 (Disk). 



Mekon's Revenge 
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LORDS 

Nice guys end up with Madagascar! That's the warning 
issued to would be Lords of Conquest that take up 
the challenge to dominate the world in this Electronic 
Arts strategy game. This isn't an attack on Madagascar, but 
a reflection on its poor strategic location and how despicable 
Lords of Conquest players need to be to stand any chance of 
winning. 

Lords of Conquest can be played by up to four players or 
on your own against a tough computer opponent and fought 
at three different skill levels, three different levels of luck and 
over 20 different predefined maps or one created by the 
computer or by you using the map creator! 

The game is developed from a board game called 
Borderlands and so features easy to play board game 
gameplay combined with the flexibility and number 
crunching of a computer. Each game begins by dividing up 
the areas of the game map betw een the players with the game 
level, deciding who has first pick and in a one player game if 
ciiher you or the computer hus two or four bonus areas. 

The game is then played in turns with each player 
allowed to launch two attacks into adjacent areas. The 
success of an attack depends on the opposing forces and 
support available from neighbouring areas. These forces 
consists of weapons (infantry) and horses (cavalry) in the 
basic game which can be transported about by boats in the 
intermediate and advanced, allowing attacks almost 
anywhere in the world. 

The object of the game is total domination by anhilating 
your opponents before they get you. In a one-player game 
this is a simple head to head battle, but in a multi-player 
game you just can't win on your own so you have to make 
and break alliances to suit your needs. 

A basic game can be won or lost by the player who has 
control of the gold mines and horses rearing grounds. These 
produce the wealth and horses necessary to raise armies and 
create cavalry and with them launch attacks. You can also 
use your gold reserves to build cities that not only add lo the 
defence of the area it's in and the adjacent areas but also 
doubles gold production in those zones. 

In more advanced games the gold and rearing grounds 
arc joined by coal mines, iron ore mines and timber yards 
that all produce much needed resources at the end of each 
lurn. In these more complex games the player must juggle 
these resources to build weapons and boats to carry his 
weapons and horses to foreign lands. For example, a weapon 
can still he bought for gold but also made with iron and coal. 
Similarly a city can be built if you have a combination of 
timber, iron, coal and a little gold. 

Changing the luck level alters the certainty of combat. At 
its lowest level, combat is a simple matter of the highest total 
winning with the aggressor winning any ties. If you increase 
the luck you increase the doubt, since ties are decided 
randomly and at the highest level the chances of success are 



OF... 

determined by the percentage of attackers and defenders. 

Lords of Conquest is a superb strategy wargame that will 
bring the worst out of you. Either when you're tackling one 
of the nine levels of computer opponent or breaking 
agreements with human allies, you'll discover depths of 
treachery and deceit you never knew you had. The game 
displays these acts in dramatic style particularly during 
combat as other players that have states bordering on the 
action have to declare whether they will support the attacker 




or the defender. Then the fireworks really start as anything 
from "I pressed the button at the wrong time" lo " we agreed 
I could lake that state" being used as excuses. Whatever the 
arguments only one thing is certain and lhal is that there can 
only be one winner. T.H. 

Touehline: 

Same: Lords of Conquest. Supplier: Electronic Arts, Lun^ley 
Business Centre, 11-49 Station Rtl. Lang/ey. Nr Slouch. 
Berkshire. SU XYN. Tel: 075 J 49442. Machine: C64. Price: 
CI 4.95. 
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REMEMBER all features are built in and 
available at the touch of a key. All features work 
with both TAPE and DISK. (Except multipart 
transfer & disk file utility). 



WPPOWEFI, 
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MORE FRIENDLY AND WMC 



taking a 'SNAPSHOT'of the B{ 
doesn't matter how the program M 
lisk - at normal or turbo speed. • 

*V. * Pli 

DISK TURBO - NOW EVEN FASTER! LOADS 

:ONDS! - that's even faster than some parallel systems. Built into 
irpsave, scratch, filecopy/convert. Integrated with normal disk turix 
d commands are required. Turbo and Warp 25 speed are entirely 

• " '" ."',*'. ^•t s 

ipe to disk, tape to tape, disc to tape, disk to disk. 

.• ■' 

LjY independently of the cartridge. ■ ' — 

works with many . ' * 



ape to . • 
■ for non 



Each program saved as a 




wn name into a game then restart it or 



standard features plus many more:- assemble, disassemble, 
itching, relocate, load/save etc. 

t drive. All the usual commands - a useful hacking tool, 
s with only one drive. 

jcks. Converts formats lo and from Warp 2S. 



ding: AUTO LINE NUMBERING, DELETE, MERGE, APPEND, 
r) directly from disk to printer or screen without corrupting 



ENHANCEMENT DISK 

Contains routines tor transferring many of the non-standard multi-load 
games from tape to disk. Over 40 titles. Latest additions are LAST 
NTNTA, ROAD RUNNER (infinitive lives option). BLOOD ff GUTS 
(play any oven!), DECEPTOR. LEADERfiOARD EXEC and WORLD 
CLASS, KILLED UNTIL DEAD, MASK, INDIANA JONES, 
IMPLOSION, TAD? AN, plus all the classics including SUMMER 
GAMES, WORLD GAMES, DRAGONS LAIR 1 and 2. GAUNTLET, 
SUPERCY CLE eic. Works in conjunction with ACTION REPLAY. 
Disk includes GRAPHIC SLIDESHOW for displaying pictures saved 
with ACTION REPLAY Plus Warp 25, Superboot - non Action Replay 
owners can speed up their 'expert' or "froete machine' programs lo 
see what (hey have been missing. 



WAKES A QUANTUM LEAP 
AVK IV HAS ARRIVED! m> 

) WEACKVP MORE PROGRAMS THAN ANY RML UTILITY. 

BUT THATS NOT ALL ... NOW AVAILABLE FOR THE SERIOUS PROGRAM HACKER 
ram. ACTION REPLAY ly PROFESSIONAL' m \ 

*T';v •fill the features of the normal fiction Replay IV but with an amazing on board LSI LOGIC PROCESSING CHIP. 
Plus 32K operating system ROM and 8K RAM CHIP. The first RAM/ROM based cartridge of its type! 




ALL THE MK IV FEATURES PLUS... 

FULLY INTEGRATED OPERATION. 

The MK IV 'Professional' has all the features of the 
MK IV plus an onboard custom LSI LOGIC 

PROCESSING CHIP that integrates the whole 
range of utilities and makes them 
available at the press of a button 
at any time. 

EXTENDED MONITOR. The 

'Professional' has an extra powerful machine 
code monitor. Because it has both ROM and 
RAM at its disposal the Professional can 
freeze any program and then examine the 
WHOLE OF COMPUTER MEMORY in its 

frozen state including screen RAM, 
ZERO PAGE and STACK . 

Full feature disassembly, compare, 
^fr fill, transfer, hunt, relocate, jump etc. 

etc. In fact all the features of the best 
folly blown monitor available. Return 
to the frozen program at the press of a 
key at the point you left it! An absolute 
must for the program hacker - or even 
the programmer who needs to de-bug his 
program. 

INTELLIGENT HARDWARE. 

The Professional hardware is unmatched 
anywhere in the world today. The special 
logic processing chip can cope with 
protection methods 
as they appear by ]yg* » v 

reacting to its **HOrpCcrZ, 
environment. i^ l0 ^Ah 

POSTrnSL^J 



UPGRADE INFORMATION 

MK m TO MK IV. Juii lend £9.99 and wo will send yoo the new MK IV 
Chip to plug Into roar cartridge. Filling U very easy. 
MKUITOMK IV 'PROFESSIONAL*. Bend yoar old cartridge plus £19. 99 
and we will send you a new Professional MS IV. 

MK 2 Action Replay owners can get £ 10 as part exchange agatnsi either the 
MK W or Professional. Send old cartridge plus balance. 



PERFORMANCE PROMISE 

Action Replay will baclrup any program that any other cartridge can backup 
- and more! It also has an unmatched range of onboard features . Before you 
buy check our competltoiB ads to see what they offer and see how many of 
the Action Replay MK IV features are either not there or have to be loaded 
from Supergate disks etc. When you buy Action Replay if you don't find our 
claims to be true then return it within 14 days for a full refund. 



ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRS 

HOW TO ORDER ... 



BY PHONE 

El Is? ,S 

078? 273615 


BY POST 

Sand chaqaaa'PO'a made 


EUROPEAN ORDERS 

ADD tl.OSp.p 
OTHER COUNTRIES 

ADD C1.M P-tP 


34 hr Credit Card Line 


payable lo'Daul Electronics' 


Fax Order. 07BZ 264510 



DAiEL 

ELEce^onio 

UNITS 8/9, DEWSBURY ROAD, FENTON INDUSTRIAL ESTATE, 
FENTON, STOKE-ON-TRENT. 



SALES ONLY 
0782273815 



TECHNICAL ONLY 
0782202258 



PROGRAMMING 



Constructing 
a Compiler 

We kick off our new series with an introduction to 
developing your ow n compiled programming language 

By Steve Carrie 



This scries is prima ril) aimed 
bi the disk-based Commodore 
64 owner although given a 

reasonable knowledge of the target 

machine. PLUS 4 and C 1 28 owners 
(128 model could converl the 
programs as required. Over the next 
few months. I hope to show you how 
you can develop a new language for 
your computer and a compiler to go 
with it. As supplied. Commodore 64 
BASIC lacks facilities to make 
effective use of the numerous features 
of this powerful machine. Many 
companies now supply programs and 
cartridges which will enhance poor old 
BASIC 2 into something resembling a 
modern programming language. 
Unfortunately, they do nothing for 
BASIC'S sometimes painfully slow 
execution speed and while mam 
compiled language systems do exist for 
the 64, they tend to be very expensive 
and thus out of the reach of many 
owners. 

I'll describe my first attempt at 
compiler writing in the hope that it will 
inspire you to greater things. Writing a 
compiled language system is not as 
difficult as you may think. Perhaps the 
most difficult part is defining the 
language itself; the commands and 
their syntax. The language used here is 
called First Compiled Language or 
FCL; not a very original name I admit 
but it will do for now. FCL is a very 
simple language which provides 
facilities for handling unsigned integer 
values and also character strings. 
Some basic program control structures 
are provided and facilities exist for 
calling machine language subroutines. 
Certain features have been borrowed 
from other languages. Those of you 
familiar with Pascal may recognise 
certain FCL features such as 
BFGIN/KND block marking and 
FORWARD subroutine declaration. 
The terms "Procedure Division" and 
"Data Division" have been borrowed 
from COBOL although they are used 



for reference onlv and do not require 
explicit definition within a program. 

Whal is a Compiler? 

In simple terms, a compiler is a 
program which takes a program 
written in a some language and 
produces a fast machine code 
equivalent. The term "compiler" is 
often applied to another type of 
program, the assembler. The major 
difference is that "compiler" is more 
often applied to a high-level language 
translator while "assembler" refers to 
a program which translates a 
particular microprocessor assembly 
language. In some cases (such as the 
FCL system) an assembler may form 
part of the compilation process, 
translating the output from the code 
generator stage. It is normal for t In- 
complete process to be split into 
stages. This allows certain parts to be 
updated as required and often eases 
the task of compiler construction since 
each part may be tested separately. 

Many of the popular high-level 
languages are compiled; examples 
PASCAL. On the other hand. BASIC is 
usually an mtcrpreietl language 
(although BASIC compilers do exist). 
The differences are discussed later, but 
to confuse the issue, there is a sort of 
halfway house. The FORTH language 
system uses what is often referred to as 
an interactive compiler as it 
incorporates the best features of both 
systems. 

Compiler Vs Interpreter 

In an interpreted language system such 
as Commodore 64 BASIC, the 
program text is prepared using an 
editor which is normallv part of the 
interpreter itself. This usually takes the 
form of a line editor in which a line of 
text is entered, prefixed by a line 
number which determines its position 
in the program. When the code is 



executed, the interpreter begins 
processing the text at the first line. 
Each line is scanned for language 
elements which will determine the 
operations to be carried out. The 
syntax of the line has to be checked as 
it is executed. The actual operations 
are carried out by subroutines which 
are part of the interpreter code. Once a 
line has been processed, the interpreter 
forgets all about it and goes on to the 
next line. Because the program has to 
be scanned in this way, the actual run 
speed tends to be slow. Compare this 
with the action of a compiler. 

Once again, the program text is 
edited using some form of screen or 
line editor. Here the similarity ends. 
The compiler scans and translates the 
whole program before execution. In 
some cases, a form of pseudo-code is 
produced which is then executed by a 
fast mint-inierpreler. In others, an 
actual machine code program is 
produced. The execution speed is 
considerably faster than an interpreted 
system because there is no need to 
continually check the syntax of each 
program line. Runtime support is 
provided by a library of routines which 
are either appended to the end of the 
final program or loaded into another 
part of memory at runtime. 

When you turn on your C64. you 
can begin programming immediately 
in BASIC thanks to the interpreter 
which is held in permanent ROM 
memory. You can edit programs with 
the built-in editor, load and save your 
programs and RUN them. All ol these 
features and more are provided 
courtesy of the BASIC interpreter. In 
addition to these, the interpreter will 
allow you to perform most commands 
outside of the program; i.e. in direct 
mode. The interpreter is interacting 
with you. Interpreters are generally 
ftiteraciivc systems. This is useful when 
you have to debug a program. You can 
hall the execution of the program, 
check variable values, alter them as 
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required and then cause the program 
to continue. Although execution speed 
may be slow, program development 
and debugging is relatively quick and 
easy. 

When using a compiled language 
system, similar editor facilities arc 
provided by an editor program which 
must be loaded into memory. Unlike 
an interpreted system, no interactive 
testing of the program may be carried 
out. Debugging the program is a much 
more complex affair due to the lack of 
these interactive facilities. Certain 
systems do provide debugging features 
but these usually take the form of a 
separate program, used alongside the 
executable program at runtime. 

On the basis of this comparison, it 
appears that the interpreted system 
scores better on program development 
than the compiler whereas the reverse 
is true for final execution speed. From 
this, it would seem that some kind of 
interactive compiler would be ideal. 
FORTH goes some way to providing 
this seemingly ideal programming 
environment. FORTH is a language 
developed some years ago for the 
control of radio telescopes. The 
compiler provides many of the 
interactive features of an interpreter 
and once you get used to the 
peculiarities of the language itself, it 
becomes an excellent software 
development system. 



The FCL Compiler System 

The FCL compiler has been written in 
BASIC. Before you cringe, consider 
what I've said about program 
development and debugging. The only 
other option I had was machine 
language and it is considerably easier 
to develop the techniques in a high- 
level language. The BASIC on the 64 
is. as we have seen, an interpreted 
language and the penalty is a painfully 
slow execution speed. You could use 
FCL to develop a new compiler so long 
as sou don't mind having your lunch 
while it compiles.. . 

The Bug File 

This system isn't perfect I'm afraid. 
There are one or two problems with 
this version, which occur mainly 
within the library routines which 
provide the runtime support. Most are 
merely an inconvenience but the 
fourth point may cause a real problem. 
Here is the current list although I 



expect that there are some that I have 
not come across. 

• The autoincrement and autode- 
crement operators do not work. It was 
intended that the ++ and — operators 
would provide autoinc. and autodec. 
within expressions as in the C 
language. What actually transpired 
was that they would only work when 
applied to a single numeric variable. 

• The DERR() function does not 
behave altogether sanely in some 
situations. I've found that a couple of 
dummy DERR()'s is a good idea. I've 
not been able to find why this happens. 

• On some occasions, reading an 
INPUT file which does not actually 
exist may cause the machine to ham* 

up. a 'run/stop-restorf 

keypress will reset the machine. 

• After an extended execution of a 
program using siring manipulation 
and/or type conversion operators and 
functions, the memory fills up with 
redundant strings. Due to a design 
Haw (by yours truly) no garbage 
collection facilities exist nor can they 
be written for this version. The effect 
of this is for the program to stop with a 
memory full error after some 
considerable time. This may be OK for 
most applications since the memory 
given over to the storage of strings is 
considerable; the memory left free 
after the program is loaded which is 
normally in excess of about twentv- 
odd K. 



The FCL Language 

Before setting out to write your 
compiler, you should define the 
language. If you are writing a compiler 
for an established language then you 
need only follow the standard for it. 
Designing your own language is a 
challenge for both your programming 
skills and your imagination. When I 
originally started out on this project, 
my intention was to write some kind of 
super-assembler which would make 
machine code programming easier for 
beginners. As the project developed. I 
decided to be more ambitious and 
write a high-level language compiler. 
This brought its own special problem; 
thai of language design. 

The first thing I had to do was to 
define a programming language. Al 
one point I thought about writing a 
compiler for BASIC 2. but decided to 
walk before running! And so ihe FCL 
project was born. The first thing was to 
define three groups of language 
elements; statements, operators and 



functions. These are defined as 
follows; 

Statements are actual program- 
ming commands which cause some 
immediate effect such as screen 
clearing (CLS) or decision control 
(IF/ELSE/ENDIF). 

Operators Arithmetic, logical and 

relational operations causing effect on 

one or more variable quantities. For 
example; add (+). multiply (*) or 
logical exclusive-or (XOR). 

Functions Language elements 
which return a result when given one 
or more parameters. The LEN, ASCII 
and SYSFN functions are examples. 

These appear in an expression. 

The next task was to decide what 
kind of daia this language should be 
able to handle. Since this was my first 
attempt al such a project. I decided to 
keep things simple and allow only 
unsigned integer and character siring 
types. Facilities for type conversion 
were considered necessary and so 
functions such as ASCII and CHAR 
were included. 

The next section is basically a 
programmers' reference manual for 
the language. It details items such as 
variable declaration and explains each 
slaement. operator and function. If 
you go on to develop your own 
language, it may be a good idea lo 
write everything down in a similar 
form to this he/ore you start lo design 
and program your compiler. 

FCL Programmers Reference 

In the following document. Italic 
characters are used to highliglu FCL 
language elements. The source editor. 
EDIT selects lowercase mode when 
executed. Please note that the FCL 
compiler will not accept uppercase 
characters except where they occur 
within string literals. 

A FCL program consists of a 
variable declaration section, a 
program instruction section and 
optionally one or more subprogram 
instruction sections. The variable 
declaration part is called the Data 
Division and the instruction section is 
called the Procedure Division. These 
names are for reference only and arc 
not required in the program unlike the 
COBOL language from which these 
terms are borrowed. Subprogram 
sections are subprocedures which have 
the same basic construction as the 
main procedure but are identified as 
subroutines by the subroutine 

statement 
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All variables and subroutines must 
be declared before they are referenced. 
This means that subroutines should be 
placed in the program before the main 
Procedure Division or be pre-declared 
using the forward statement. If a 
subroutine has been pre-declared with 
forward then it must be defined 
elsewhere, typically after the 
Procedure Division. 

A procedure section always starts 
with a begin statement and ends with 
the end statement. This is true for both 
the Procedure Division and any 
subroutines- The compiler will print a 
warning if it finds a variable 
declaration within a procedure but the 
variable will still be defined. An error 
condition occurs if the compiler finds a 
program instruction outside a 
procedure; i.e. in the Data Division. In 
this case, the instruction is ignored. 
Should any error occur during 
compilation, the creation of the 
symbol and literal data files will be 
suppressed thus effectively preventing 
code generation. Should only 
warnings be flagged then the creation 
of these files will proceed as normal. 

The Data Division - declaring 
variables 

All variables to be used in the program 
must be declared here. You may also 
pre-declare any subroutines which are 
not explicitly defined until after the 
Procedure Division. Variables are 
declared using the var statement along 
with descriptors int, string, and arrow 
A variable of the type "int" is an 
insigncd integer whose value may 
range from 0 to 65535 inclusive. A 
variable of type string is a sequence of 
characters of length up to 255. The 
array descriptor creates an array of 
either int or string types. 

Variable and subroutine names 
must begin with an alphabetic 
character and may contain any 
alphanumeric characters thereafter. 
The maximum length of a variable or 
subroutine name is 20 characters. FCL 
reserved words may not be used as 
variable names. The name "a" is also 
illegal. Some examples of valid 
variable declarations are given below: 
Var int counter, maxcount 
var string inputline 
var int table array (10) 
var string edit array (200) 

While declarations of differing 
types must be made on separate lines, 
array and non-array variables of the 



same type may appear on the same 
line. Note also that you cannot 
dynamically define arrays i.e. var int 
xyz array (abc) where "abc" is an 
integer. You may use integer variables 
as subscripts in a procedure section 
only. Some examples of illegal 
declarations are shown below: 
VOT ini count. String line - dont mix 
types 

var string table array (count) - no 
dynamic decl. 

iv//- int bset - bset is reserved 

Pre-declaring Subroutines 

Normally, a subroutine should be 
defined before the Procedure Division. 
The forward statement allows you to 
pre-declare a subroutine to the 
compiler thus allowing you to place it 
anywhere in the program. When you 
declare a subroutine in this way you 
must explicitly define it somewhere in 
the program otherwise the compiler 
will report an error. 

The external statement may also be 
applied to subroutine names. This sets 
up a dummy reference during 
compilation. It is possible to use this 
feature to make special calls to 
machine code programs in memory at 
runtime. This is not a recommended 
method of making such calls. Refer to 
the syscall statement and sysfn 
function descriptions for details. Using 
external in this way involves editing the 
intermediate. ASM file produced by 
the CODEGEN stage. An example 
Data Division is shown below; 
; Example of a comment line 
; Example of a Data Division 
Var int max. min.count. keys array(50) 
var .string userinput 

; typical forward declaration 

; forward getinput.printkcys 

; explicit defined subroutines go here 

* 

; start of Procedure Division 

The Procedure Division - begin 
and end statements 

All program instruction lines must 
appear within a block bounded by a 
begin/end pair. This applies to 
instructions within a .subroutine 
definition as well as those in the 
Procedure Division. The end 
statement generates different code 
depending on the context in which it is 



used. In the Procedure Division it 
generates a program termination 
sequence whilst in a subroutine, it 
generates a return-lrom-subprocedurc 
sequence. Should any instruction line 
appear outside of a begin/end block 
then the compiler will report an error. 

Numeric Expression and Literals 

The compiler is capable of handling 
decimal, binary, octal and 
hexadecimal numeric literals. In an 
expression, the way in which the 
compile will interpret a literal numeric 
quantity is determined by a special 
character prefix. The dollar ($) denotes 
hexadecimal; the percent {%) denotes 
binary; the 9 denotes octal. Should 
there be no prefix, the compiler 
assumes the literal to be decimal, the 
following examples will hopefully 
make this clearer: 

S8000 Assumed to be a hexadecimal 
number. 

% 1011 Assumed to be a binary 
number. 

■ 741 Assumed to be an octal 
number. 

3212 Assumed to be a decimal 
quantity. 
Note that depending on the 
number base used, certain characters 
may be considered illegal i.e. octal only 
uses numeric characters 0 to 7 
inclusive, 8 and 9 being considered 
illegal. 

In a numeric expression you may 
include operators, numeric variables, 
numeric literals and numeric functions 
(i.e. those returning a numeric result). 
The compiler performs type checking 
on an expression and will report a type 
mismatch error should it detect any 
type irregularities such as an attempt 
to assign a string to numeric variable. 

String Expressions and Literals 

Only certain operations are allowed on 
strings such as concatenation (.joining 
strings using +) and relational 
comparisons. There are a number of 
string functions available. An attempt 
to assign a numericquantity directly to 
a string variable will cause a tvpe 
mismatch error. 

A string literal should be delimited 
by quotes ("). Any character may 
appear within a string including 
uppercase letters and ascii control 
characters. The total length of any 
string quantity must not exceed 255 
characters otherwise a string length 
error will occur. 
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Subroutines 

A subroutine is a sub-procedure whose 
structure is similar to that of the main 
Procedure Division but is declared 
nuiside of it. A subroutine consists of a 
subroutine statement followed by a 
block of program instructions inside a 
begin/end pair, The subprocedure may 
contain any of the program 
instructions which are valid in the 
Procedure Division including calls to 
other subroutines. Also provided is the 
return statement which allows the 
programmer to force a return-from- 
subprocedure from a point other than 
the end of the subroutine. Any attempt 
to place a subroutine definition inside 
any procedure will cause the compiler 
to abort with a fatal error. 

To call a subroutine, you can either 
simply place the name of the 
subroutine on a line by itself or use the 
more specific call statement. Both will 
produce a call to the subroutine. An 
example is shown below: 

: Example of the use of subroutines 

I 

: Data Division 

var ini maxcount.count 
forward countup.countdown 

; Procedure Division 

begin 

; Example of call by name only 
countup 

; Example of call by call statement 

vail countdown 

end 

; Subroutines 

subroutine countup 
begin 

<instructions> 
end 

subroutine countdown 

begin 

instructions 
end 



Operator Precedence 

The order in which operations in an 
expression are carried out is known as 
the order of precedence. The compiler 
will effectively rearrange the order of 
elements in an expression according to 
the following table which is in order 



from the highest to lowest precedence; 

1. Functions 

2. Decrement/increment (- and ++) 

3. Division/Multiplication (/ and *) 

4. Subtraction/Addition (- and +) 

5. Relational comparitors ( <» > . 
>= Oand =) 

6. Logical operators (NOT.AND. 
XOR and OR) 

Within the groups shown, 
precedence is from highest to lowest, 
i.e. in an expression AND would be 
evaluated before OR. 

Multiple Condition Testing 

As in BASIC you may lest for multiple 
conditions in one line using a 
combination or the relational and 
logical operators. A TRUE condition 
evaluates as I (not - 1 as in BASIC) and 
a FALSE condition evaluates as 0. 
This is also true for string 
comparisons; i.e. the result of a string 
comparison is a numeric quantity. Oor 
1. The following are examples of valid 
comparisons: 

if count > 5or maxint = IO*ininim 
(count) 

result =inputstring=userst ring 
write 3*(inputstring=userstring) 

Refer later for description of the // 
and write statements. Note that the 
system tests for a FALSE condition 
rather than a TRUE one. This means 
that in an expression such as (/ flag, the 
variable "flag" is tested to see if it 
contains the value of FALSE (0). Any 
non-zero value in "flag" will evaluate 
as TRUE. 

FCL Program Statements 

In this section, the following notation 
is used: 

< address > 16-bil numeric value 

representing a mem- 
ory address 
< expression > A sequence of 
operators and func- 
tions which will 
evaluate to a quantity 

< variable > Variable of any type 

< num exp > Numeric expression 

< sir exp > String expression 
<condition> Expression testing 

some condition 

< instructions>A sequence of 

program lines 
<channel> Numeric expression 
representing a chan- 
nel number 



<filename> String expression 
representing a valid 
filename 

<writelist> Any valid expression 

for output 
<'readlist> Any variables for 

input 

Square brackets [ and ] are used to 
denote optional parameters whilst a 
vertical bar ( | ) separates legal 
parameter options. 

Setting memory locations: bsel and wsel 

1. bset <address> ,< numexp > 

2. wset < address > . < numexp > 

1. A single byte in memory at < 
address > is set to the value of < num 
exp > which must be in the range 
0.255. 

2. Two consecutive bytes in memory at 

< address > and < address > =1 are 
set to the value of < num exp > in 
normal lo/hi-byte order. 

Program control 1: loop/while/end- 
loop /when 

loop [when < condition >] 

< instructions> 

endhop [when < condition > | 

The loop/endloop pair allow a set of 

< instructions > to be repeated 
depending on one or more conditional 
expressions. The while/when options 
allow testing of conditions at the start 
and/or end of the loop. 

With loop while < condition > , 
the loop will be entered only if the < 
condition > evaluates TRUE 
otherwise control is passed to the first 
instruction following the corresp- 
onding endhop statement. 

With endhop when < condition >. 
an exit from the loop will occur only if 
the < condition > evaluates TRUE 
otherwise control is passed to the 
corresponding hop statement. Note 
that if no condition is tested for at 
either end then the loop will continue 
indefinitely i.e. an endless loop. 

Program Control 2: if/else/endif 

if < condition > 

< instruc tions I > 
[else < instructions 2 > ] 
end if 

If < condition > evaluates TRUE 
then < instructions I > is executed. If 
the optional else clause is included and 

< condition > evaluates FALSE the 
< instructions 2 > is executed. The 
endtf statement must be included in 
either case. 
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Input/Output I: charout 

Charoui [ # channel > .] < num 
exp > 

This is the basic character output 
call which outputs a single character 
whose ascii code value is <num exp> 
Normally the screen is used unless a 
< channel > is specified. In this case 
the < channel > must have been 
previously opened by the /open 
statement. 

Input/Output 2: fopen and fclose 

I . /open < channel > . < filename > 

far input/output 

2 fclose < channel > 

1. Open a disk file < filename > via < 
channel > for either input and output. 
The < channel > number must lie in 
the range 2-255 inclusive; channel 
numbers 0,1 and 15 are illegal. 

2. Close a disk file opened via 
< channel > . 

Input/Output 3: write 

write [ # < channel >.] < writelist > 

Output data to the screen (or 
< channel > ). The < writelist > may 
contain numeric and/or string 
expressions. The write control 
characters (; .*) cause different effects. 
Normally, a carriage return will be 
output after a < writelist > . The 
semicolon and comma allow 
prevention of this thus allowing basic 
formatting to be carried out. Both 
force utput to commence at a specific 
position after the last print position; 
the semicolon at the next consecutive 
position and the comma at the next 
tab; the screen is assumed to be split 
into 5 lab positions at intervals of 8 
characters. The apostrophe () forces a 
carriage return. 

Examples of Write statement lines. 

write "The answer is ";total 
HT/V"HeIlo CBMf"; 
Wlite 7, table(pointer) 

Input/Output 4: read 

read\ # <channel >.] <readlisl > 

This statement allows input of data 
at runtime into specific variables. You 
may only specify variable names in the 
< readlist>. Either string or numeric 
variables may be input. Variable 
names are separated by commas in the 
readlist. The cursor is switched on and 
input takes place at the current screen 
write position (screen only). 
Examples of the read statement. 



read lable(count) 

read startaddress.endaddrcss 

read U 3,startnumber.name 

Miscellaneous Statements: call, wait, 
halt.syseall 

cfs 

Clear the screen and home tin- 
cursor to the top-right corner of the 
screen. 

Wait < num exp > 

Causes the computer to watt for a 
specified time, the actual time period 
being given by < num exp >. Since 
the basic time unit is I /60th of a 
second, a delay of 1 second is achieved 
with wail 60. 

halt 

Forces the program to terminate. 
sysca/l < address > 

Execute a machine code subroutine 
beginning at < address > . The 
subroutine must end with an RTS 
instruction. See also the sysf/t function. 

byte{ < address > ) 

Returns the value contained in the 
memory location at <address > 

word{ < address > ) 

Returns the value of the word at < 
address > and < address > +1. 
Similar to Ar/rexcept the a 16-bit value 
i> returned. 

leni <str exp> ) 

Returns the length of <strexp> . 
If the < str exp > is valid, length ts 
always in range 0.255. 

ascii{< str exp> ) 

Returns the ascii code of the first 
character in < sir exp > . 

5lOp{ < num exp> ) 

Evaluates TRUE if the 
RUN/STOP key has been pressed. The 

< num exp > is a dummy parameter. 

key( < num exp> ) 

Evaluates TRUE if any key other 
than shift, run/stop control or 
commodore has been pressed. The 

< num exp > is a dummy parameter. 



charin{ < channel > ) 

Returns a numeric character code 
from <channel>. If <ehanncl> is 
zero, the keyboard is the input device. 

iosiat{ < num exp > ) 

Returns the value of the I/O status 
bytes. In BASIC this the reserved 

variable ST. The < num exp > is a 
dummy parameter. 

dstat{ < num exp > ) 

Returns the disk status value i.e. 
the error code. Again < num exp > is 
a dummy parameter 

String Functions 

char{ < numexp > ) 

Returns the character whose ascii 
code is given by < num exp> which 
must be in range 0-255. 

alii < num exp > ) 

Returns the literal of < num exp > 
us a siring. 

tefH <str exp > , < num exp > ) 

Returns the let most < num exp > 

characters of < str exp > . 

rigbti < str exp > . < num exp > ) 

Returns the rightmost < num exp 
> characters of < str exp > . 

tnu/{ < sir exp > . < num exp I > .< 
num exp 2 > 

Returns a substring of < num exp 
2 > characters from < str exp > 
starting at position < num exp I > . 

sysfni < address > . < str exp > ) 

Passes control to a machine code 
subroutine at < address > . 
Parameters are passed in < str exp > 
in the following format: 

accumulator-x renister-v reiiister-- 
flags 

This four character siring formal is 
used to return the values of the 
registers in the same order. 

dertt < num exp > ) 

Returns the disk status string. The 
num exp > is a dummy parameter. 



To be continued 
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By ihe end of Ihc summer 1944. it was fairly obvious 
which way the war was going. Different Germans 
responded in different ways. Some tried lo 
ingratiate themselves with the Allies and prove that they 
really were decern chaps after all and had only been obeying 
orders. Others tried to prepare for a life of luxury once all 
hostility had cesaser. presumably in South America. 

One such German was Hermann Goering. Commander 
t)f the German Air Force, drug addict and art collector. The 
term collector is used in its loosest sense. He used the 
German occupation of France to appropriate as much of the 
French national art treasures for his own personal pleasure. 
\$ ihe German armies withdraw from France, so a train 



filled with Moncls and Renoirs heads for Germany and it is 
ai the station of Metz thai you. Pierre LeFeu. a member of 
the French Resistance first catch up with it. Your objective is 
to steal the train back and return it and its contents to the 
people of France. 

It is midnight when you and your companion Le Due 
attack the station. You must provide cover for him as he tries 
to board the train. This involves shooting soldiers who 
appear behind lit windows of the station building before they 
shoot you. Get hit once and it's game overtime. No five lives 
here. 

Le Due signals to you when he is ready and all you have 
to do now is get the train back to western lines before dawn. 
Fortunately you do have some experience to give you a 
hand. 

Operating the train involves coming to terms with the 
various controls in the cab. Throttle and brake are fairly 



RAIN 



simple, but you must also make sure that the furnace is well 
stoked if you are to maintain a good head of steam. There is a 
Steaitl blow off facility - needed in case the boiler is about to 
blow up and you must learn the system of whistles which will 
alert the resistance to switch points for you. 

As you progress you can monitor your position by 
summoning up a map screen. You will have to negotiate 
attacks from enemy night fighters as the> attempt to strafe 
the train as well as gunboats when you cross a river. These 
boats cannot be outrun so you need to stop on a bridge and 
blow them out of the water before they can blow you up. 

Stations are a different proposition. You can run them if 
you choose but stopping might be necessary in order to 
refuel. Once you have taken a station - played in exactly the 
same way as you attacked Mel/, you also have the 
opportunity to send a signal to the resistance. You can ask 
them to take a bridge or station for you but they will only be 
able to hold it for two hours so it's up lo you to make good 
lime, especially if you want repairs in a station. 

The game is excellent graphically and initial 
addictiveness is high. Control is similar to that in the game 
Dambuslers in so much as you press different keys lo give 
you different views - inside the engine, forward and rear 
lacing guns and the map screen. 

The gameplay is limited though being a lot simpler than 
Dambusters with the arcade sections being particularly easy 
alter a while. Although you can try different routes and the 
three difficulty ratings in order to improve your final 
assessment, once I had completed the game. I didn't feel any 
great urge to return to it. G.R.H. 

Touch fine: 

\ame: The Train- Supplier: Electronic Aris/ Accolade, 
Langley Business Centre, 1 1-49 Station Roail. Luni>icv. Nr, 
Shui>h, Berks SU 7YN. Tel: 0753 49442. Price: £9.95 (Ca) 
£14.95 (Disk), 
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GETTING INTO GRAPHICS 



Character 
Building 

Get your sprites and UDGs ready for action on the 

starting grids 



By Norman Doyle 



User Defined Graphics and 
sprites can lift a dull program 
into a new dimension. The 
ability to design a series of characters is 
an essential skill which, once mastered, 
leads the way to professional results in 
utility creation as much as in game 
production. UDGs are based on a 
simple KxK pixel grid but sprites are 
slightly more complicated to create on 
their massive 24x21 pixel grid. 

Faced with the problems of 
standard and multicolour modes, the 
prospeci lor the beginner is 
overbearing but the hardest part is 
typing in the reams of data which make 
up the characters. With eight bytes per 
UDG and a possible 255 characters, 
the best way to enter the data is to usea 
graphic design program which allows 
you to construct a graphic on a grid 
and save a whole section of memory. 
This block can then be loaded from 
within the master program. A 
combined or companion sprite 
designer is also desirable but make 
sure that both programs ha\e a 
multicolour option. 

ROM Raiding 

UDGs are similar to the characters 
thai the ROM uses and if some of the 
ROM characters are needed on the 
same screen as the UDGs they have to 
be downloaded first. This is not a 
simple case of peeking and poking 
because the ROM is banked awav out 
of sight beneath the I/O reyisters ul 
53248 through 57343. 

When accessing the character 
ROM all I/O functions are disabled, 
including the keyboard so care must be 
laken to get this part of the program 




correct. II a mistake is made the 
computer will be as dead as a dodo 
until it is switched off and then on 
again. Ibis is yet another reason for 
saving before running. 

Characters and screen must lie in 
the same 16Kb section of memory and 
this will vary according to your needs. 
For this reason the ROM Raider 
routine in the Listings section has 
certain values which must be allocated 
before running. The block of 
characters which are moved by this 
routine includes the alphanumeric 
characters and all the punctuation 
marks. 64 characters in all. Each 
character consists of eight bvies and 
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each bit of every byte represents a pixel 
when the character is printed onto the 
screen . 

Creating UDGs 

UDGs use exactly the same si/egrid as 
the normal ROM characters - SXX 
pixels. Even if you don't own a 
character designer you can still define 
your own characters by following a 
few simple rules. 

A character grid is shown in figure one. 
Every row is stored as a byte of 
memory and the squares which make 
up a byte correspond to the eight bits 
of the byte, A pixel is turned on if a bit 
is set to one and turned off if the bit isl 
zero. Each square has a value 
according to its position which isl 
devised so that each value between 
zero and 255 gives a unique shape 
which covers all of the possible I 
combinations of on and off pixels. 

A character can therefore bel 
defined as a series of eight decimal I 
values as we have seen with the ROM | 
Raider routine. On the screen the letter 
A looks like this: 




Fig. I 
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The number beside each row is 
derived by adding all of ihe values at 
the top of a column which correspond 
to a turned on pixel in thai row of the 
diagram. This can also he applied to a 
designed character: 




Access to the new character set is 
achieved through the low nibble of 
location 53272 alter all of the 
necessary bank switching and screen 
positioning has been completed. 

Selecting where the characters lie in 
the character set requires a little bit of 
common sense. If characters are to be 
used it is best to allocate them the same 
values as the ROM uses. For example, 
the letter A should be the second group 
of eight bytes. This means that it can be 
placed on the screen by poking the 
value of I to the screen location where 
it is to be displayed, just as you would 
if you were using the ROM characters. 

The colour of the character is 
stored in the normal memory map 
(55296 to 56295). To assign a colour to 
a character, a value must be poked to a 
corresponding memory location 
within the map. Any of the Id colours 
can he chosen but a character moving 
across the physical screen map must 
have its movement shadowed by 
moving its colour around the colour 
map. it doesn't happen automatically. 



Colourful Characters 

Standard UDGs only use two colours, 
a foreground colour (switched on 
pixels) and a background colour 
(switched off pixels). This limits the 
visual impact of the character and the 
use of multicolour characters can help 
here, bm at a price. 

The multicolour character grid 
Oft!) has half of the resolution of a 
standard character- 4X8 pixels. This is 
because the colour information is 
stored on board the character hy a 
clever use of paired bits. 



The best way to design the 
character is to use colours or shading 
to represent each of the four permitted 
colours of the character. Always 
remember that one of the colours is 
limited to the first eight colours in the 
numerical sequence from zero to 15: 

Multicolour 2 Background 







\ 
\ 








= 0 

= 56 
= 229 

= 249 
~ 229 
= 249 
= 229 
* 249 
lour f 


mmm 



Fig. 4 

The eight byte values for the 
character are calculated by allocating a 
Value to the paired bits of each pixel 
using fixed regulations. Background 
colour is always designated as 00. 
Multicolour 1 is 01 (binary value I). 
Multicolour 2 becomes 10 (binary 2) 
and Multicolour 3 is designated by 1 1 
(binary 3). This correlation between 
the paired pixel value in decimal and 
the name of the multicolour type acts 
as a useful reminder when creating the 
characters. Substituting these values 
into the grid we derive the following 
values: 




Fig. 5 



The values look similar to those 
which were calculated for standard 
UDGs and it is difficult to tell them 
apart just by looking at the figures. Try 
to display a multicolour character and 
the differences soon become apparent. 
Just as ROM characters cannot be 
used as multicolour characters, so 
multicolour UDGs are often 
unsuitable for display in standard 
mode. 

To switch the display from one 
mode to the other requires a single 
poke to 53270: 



POKE 53270. PEEK 153270) OR 16 

Multicolour mode can be 
abandoned by using a similar 
construct, substituting AND 239 for 
OK I A. 



Colour Slots 



The colour is selected for the three 
multicolour options in one of two 
ways. Multicolour I is taken from a 
value poked to 5632X2 and its 
neighbouring location. 532X3. 
determines Multicolour 2. The values 
contained in these locations can beany 
of the colour values from zero to 15 
but. without resorting to split screen 
machine code routines, they are the 
same colours for every multicolour 
character on the screen. 

Well at least you don't have to 
worry about moving the colours 
around the screen! 

Multicolour 3 is stored in the 
colour map and determines if the 
character is displayed in multicolour 
or standard mode. The CM is a very 
unforgiving machine and I've always 
suspected that its designer was a 
Yorkshireman - you don't get owt for 
nowt and the price you pay here is a 
reduced colour range. The same 
sixteen values may be poked to the 
map but values up to seven display the 
character in standard mode with the 
assigned colour attribute following the 
normal rules. If the value lies between 
eight and fifteen, the character is 
displayed in multicolour but the 
colour of Multicolour 3 is derived from 
the poked value minus eight. This 
means that the C64 steps back to the 
old VIC days with only eight 
foreground colours available. 

The multicolour mode is limited 
but can produce superb results if 
handled properly. Use its weaknesses 
wisely and Ihe result can be deceptively 
more colourful. Across the whole 
screen, the only colour which can 
differ for each character is Multicolour 
3. so use this as the main colour 
whenever possible, leaving the other 
two colours as shading or minor detail 
hues. If the two fixed colours arc 
selected from the extended colour 
range (X to 15). the colour range will 
seem wider and problems of colour 
clashes will be less frequent. 

In both modes the background 
colour which shows through will be set 
by a poke to location 532X1 but this is 
not always the case. 
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Extended Backgrounds 

No pixel is actually switched off 
because everything on the screen is 
displayed as a colour. What we really 
mean by an off pixel is one which is 
turned on to display the background 
colour which is normally fixed for the 
lull screen. In extended colour mode 
this rule is broken, but the cost is a very 
serious loss in the range of characters 
which can be displayed. 

Instead of the usual 256 character 
set. extended mode only has 64. These 
are repeated lour limes and a different 
background colour can be assigned to 
each of the otherwise identical sets. 
The colours are assigned by locations 
532S1 to 532S4 and depends on bits six 
and seven of the character's screen 
mode. Reflecting on this, you soon 
realise why only 64 characters are 
available. When the value ol the screen 
character exceeds 63. the 64 bit is 
altered. Since this bit determines the 
colour, the system reverts to screen 
code character zero (the 'at' symbol) 
but with a different background 
colour. 

The location that the colour is 
taken from is determined by the 
following table: 



Itil 


Colour 


Code 


Pattern 


Location 


Ramie 


OOXXXXXX 


53281 


0 to 63 


OIXXXXXX 


532X2 


64 to 127 


I0XXXXXX 


53283 


12S to 191 


IIXXXXXX 


53284 


192 to 255 



The character colour is determined 
in the normal way using the colour 
map but only standard character mode 
can be used because the multicolour 
locations are used to select the 
background colours. 

Extended mode is controlled b\ bit 
6 of location 53265: 

POKE 53265. PEEK (53265) OR 64 

To turn the mode off again the OR 
64 is substituted with AND 191. 

Though this mode is limited in 
character range, it does include all of 
the alphanumeric and punctuation 
characters which makes it ideal for 
creating striking title or text screens. 

Sprites 

The same rules apply to sprites as 
apply to character defining. A sprite is 
iust a movable block ol characters with 
a skeleton that looks like figure six. 
The heavy lines in the grid show 




0. 0, 0 
0. 0. 0 
0.239. 0 
15.239.224 
15.145.240 
2X145,232 

23.145.232 
58.110. 92 
93.247.18ft 
159.239.249 
47.129.244 
67.126.194 
132.219. 33 
136,219, 17 
136.255, 17 
8.102. 16 
8. 24. 16 
0 0 0 
0 0 0 
0 0 0 
0 0 0 



Fig. A 

how the sprite can be broken down 
into character sized groups. The 
horizontal divisions are of little 
importance but the vertical lines are 
important when defining a sprite in 
memory. 

Sprites consist of six character 
blocks with three half height 
characters. This is devised so that each 
sprite definition fits in a 64 byte 
block to make memory management 
easier. 

A sprite definition for a single 
sprite row of 24 pixels is broken down 
into th reegroups of eight bitsas shown 
in the diagram and these are written 
into consecutive bytes in memors 
going across all three values fin each 
row in turn before starting on the next 
row. 

The example shown in figure six 
would have a configuration for the 
first row of 0. 16. 0 and these would 
occupy the first three bytes of sprite 
memory. The second row would he- 
placed into the next three bytes as 0. 
56. 0. The other 57 bytes would follow 
the same pattern until the sprite was 
fully defined. This only fills 63 bytes. 
The extra byte serves no purpose but in 
cases where more than eight spritesare 
used this byte could be pressed into 
service as a store for the sprite colour 
(in multicolour mode this would 
correspond to Sprite Multicolour 2). 

The problem is where to store all of 
this information. The VIC chip 16Kb 
rule applies to sprites in the same way 
as it does to screens and character sets. 
A quick bit of arithmetic shows that 
256 sprites could be defined in a 16Kb 



block but in practice this is false 
because the screen and character set 
also need space within the block and. 
under normal program m i ng 
conditions, only eight sprites can be 
displayed tin the screen at a time. If 
room does not permit the full range of 
sprites lo be held within the VIC's 
memory bank, a bit of slick shunting 
can move the necessary data into this 
area from elsewhere in the computer's 
memory. 

Eight bytes at the end of screen 
memory control which block of 
memory the sprite definition is found 
in. These locations can be found by 
adding 1016 to the location of the first 
byte of the screen and the eight bytes 
from l liis location form the sprite 
pointers, For example, the normal 
screen starts at location 1024 so the 
sprite pointers start al location 1024 
plus 1016 - location 2040. 

The values stored in these locations 
determine the 64 byte block wh-ch is 
used. When a zero is placed in any of] 
these pointers the sprite definition 
starts at the first byte of the current 
VIC memory bank. In the example 
used this would actually be the start of 
memory, location I), which is not al 
good idea. A value of two would take 
the definition from location 64 to 127. 
which is no better. For the normal 1 
bank the sprites can only safely start] 
with a pointer value of 32 but even this* 
would place the sprite definition right I 
al the start of Basic memory, A few! 
sprites can. however, be squeezed in I 
the cassette buffer (pointer values 1 3 to j 
15 : memory locations S32 to 1023). I 
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Sprite colours are stored in the 
eight locations which start at 53287 
and these colours relate directly to the 
order of the sprite pointers. 

Before a sprite can be used, it has to 
be seen. Sprites are turned on through 
location 53296 whose eight bits behave 
like a row of light switches, turn a bit 
on and the sprite lights up. To control 
each bit is not simply a case of poking a 
value. The following syntax will serve 
any purpose: 

POKIi 53296. PEEK (53296) OR 
(2 -SN) 

For SN simply substitute the number 
Of the sprite which you want to see. To 
turn it off again substitute AND(255- 
2 *SN) for the OR statement. 

Brighter Sprites 

Sprites can also be displayed in their 
own multicolour mode which is totally 
independent of the character 
multicolour mode but follows roughly 
similar rules. 

Once more the sprites pixels are 
paired horizontally giving a reduced 
resolution of 12 double-width pixels 
per row. This gives the possibility of 
four colour types: transparent and 
three colours. 



There are no limitations applied to 
the range of colours in any of the sprite 
multicolour registers but two of the 
colours arc fixed for all of the sprites 
on the screen al onetime. This time the 
fixed colours are designated by bit 
pairs with a binary configuration of 01 
(colour stored in location 53285) and 
II (stored in 53286). A bit pair of 10 
takes its colour from the normal sprite 
colour registers starting ut 53287 and 
can be varied for each .sprite. 

A byte pair of 00 is designated as 
transparent which means that any 
screen characters which it passes over 
will show through in these areas. It 
should not be confused with 
background colour in multicolour 
character mode. If this point is not 
observed the result would be. in the 
world's of Batman's sidekick, holey 
sprites! 

If one sprite is in multicolour it does 
not follow that they all must be. Loc- 
ation 53276 is another bank of eight 
switches which can flick each sprite into 
multicolour mode. Turn it off and the 
sprite reverts to a strange-looking 
standard sprite. 

Turning a particular sprite into 
multicolour mode requires the same 




kind of command that is used for 
switching sprites on: 
POKE 53276. PEEK (53276) or 
(2 "SN) 

Substituting AND (255-2 "SN) 
will turn the selected sprite back into a 
standard sprite. 

Sprite and character defining lakes 
up a lot of memory and from Basic it 
lakes a lot of time to poke data into 
memory. To help save time the 
Character Saver listing can be typed in 
and used. Load the saver program 
belore you start to define your sprites. 
Poke the sprites into position and 
calculate the start and end memory 
locations of the block which holds the 
definitions. Typing SYS 49152 will set 
the program in motion. 
See listings on page 98. 
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HARDWARE 



t8MlZ8 0--nc. 1571 Drive £39900 

CclffOtllXB 64C D3C* £15995 

I28D nd 157) Olive * Monitor £499 90 

Wren 120-DPimierltfacei EMM 

MPS !CO0 Pnrtci ' £24995 

9m fioed Ojsyvrfieet £139.95 

154IC CtecDnve . £16*00 

B71 OS Disc Drive ... [19900 
mot Med-Res colour mon £299.95 

EN tWlC cWouf mon H*-Res £224 50 

CAM 1900M C128 monitor £99 00 

Panasanc KX-P1Q6' owner E179S5 



SOFTWARE (TAPE ONLY] 



AnOv Capp 

Memjioe Vtotd Games 

A«I0 18.. 

Baker Mastr 

tan Sty 

Durrou Challenge 

DnUf - 

EKeHilP** 

Hying Sharti 
Game Set Match 
Hewwi Smash Ws 

1K + 

nude Owing. „ 

KmghtGafn»2.. . 
LW Ammo 
HandnM 



!••!»•* 



£995 
-f999 

P995 
-f8?5 

«99 
-£995 
.€1495 
€14% 

«895 
CBEKI 
-€995 

f999 

S99 
r09S 

€995 

€995 



£795 
£7.99 
£7.95 
£7.50 
£7.99 
E7.95 
£11.95 
£11.95 
E7.50 
£10.95 
£795 
£7.99 
£7.99 
£7.99 
£7.95 
£7.95 



Outrun. t£999 £799 

PtoSa Bridge t*95 £1095 

FWoon .rttSS £795 

Psycho Soldier -ffi99 £7.50 

Rampage f995 £7.95 

Sidearms .^995 £7.95 

Terramex £7.95 

IhunrJerCTOSS -€995 £7.95 

Western Games -f99S £7.95 

4lh t Inches r¥999 £799 

501 ilZiirmrti €995 £7.95 



UTILITIES 




TAPE 


DISC 


Instant Muse 




E11.95 


Pnnishop Companion.. 




£24 95 


A/1 Studio 


£1255 


£15.95 


Graphic Adventure Creator 


£1595 


£22.95 


Pnrrlshop 




£32.95 


MlmOrtcell 


£1255 


£15.95 


TaswrrJ 




£15.95 


ACCESSORIES 



CBM Datacards E29 95 

An* C64/I2B flecorder £24.95 
C64/I28 Adaptor tor any recorder £19.95 

C64/128 Disc drivo/pnrtter cable £199 

Dec Notche*. E4J9 

Box 105W A«om DSDDdacs £9 95 

Precision (10) branded rises. £799 

64C replacement casing lor ok) 64 £1995 
lactate disc twi> (honi DOW] £1095 



Compwef/TV lead (2m) tl.99 

Heal alignment Wt (Specify modeil E7.95 

VIC 20 UHF modutator £14.95 

MPS 801 oObon £3.99 

MPS 803 ribbons £199 
StarNLlOnbbon £599 

aSm 1200 ribbon ....£4.95 

Daiet MolhemoanJ £16.99 

C8MWVK PSU £24 95 

Disc Demon . £63 99 

Dolphin DOS 6-1 £69 95 

Oolpnin DOS 128 ...„ £7995 

F >eea machine £24 95 

Data smart can 1 . £2999 
Que* Disc + £16.95 




User port reset swtch 

CWVIC iu«ury cover 

1MV1570 discover 

CBM 64C luxury cover 

CBM 128 luxury cove* . . . 

Neos mouse/cheese (disc or ope). . . 

Konix spesdhng loysick 

Macn 1 joystick 

Super G' Centronics pnnier menace 
New ram meioswrtcfied nysiicr. 



£5.99 
• £695 
£499 
£6.95 
£6.95 
£2495 
£1195 
£13.99 
£34 95 
£995 



Personal callers welcome — mail order 
prices only on production of advert. 



1 Mens 

Baids Tale 

Chuck Veagera Advanced Flight Trailer.. 
Dacowry -5995 

Jg Boy*-.- -€995 

L'ietona f«95 

Mim Pun -f995 

''\"\d Hirrvw $995 

PMM Pegasus «95 

Solid Dofd €995 

Straiten..- 

fetro __ -ffl'99 

'.'■r..-. ll , l , f9^i 



SOFTWARE (TAPE & DISC) 



TAPE 

£7.95 



£7.95 
£7.95 
£7.95 
£7.95 
£7.95 
E7.95 
£7.95 



£750 
£7.95 



_ CM95 

€t495 

. cmo 

El* 95 

€14 95 

€M95 

.troira 

€1*95 

€1*95 

P4g 
El* 95 

£1*95 

ei495 



DISC 
£1195 
£1195 
E13J9 
£11.95 
£1195 
£1195 
El 195 
£1195 
£11.95 
£11.95 
£1195 
£1195 
£1195 



ORDER BY PHONE WITH 

HOTLINE 051-691 2008 

We apologia for My attention, omissions since going to press. 
ran m*m ■ " ■■■■■ mam m t-OmoAHD 

mm 3 r*1 m #L ,;fl ft" r 



PoiUga inn Pacling 
llemiundnIJOsflfl TlOO 
llttni unOit ESQ adil S2 00 
llcmiund*' IlOOtdO rSOO 
immi over (100 ado E10 lac Group 4 Comiri 
intutinQ dfllliery la you thi in, arlac 
dnpilcb. 
O«erto*icuiiamen (Eutopi) fullptlcf 
Uicmn will cow cinUa* «nd tr» Ui 
Non Europam *dd Soiolalal 
P 



OVER 700 TITLES AVAILABLE — 
PLEASE SEND FOR YC0M 
FREE PRICE LIST WITH 
FIRST ORDER 



051-630 3013 

CUSTOMER EN QUIRIES 

051-691 2008 

MAILORDER 



051-630 5396 

OSTWQ INTERNATIONAL AMFPTft) MOT POSIBANX PORTCHEOUF ^COUNTS 
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Column 



Video p 



We take an in-depth look 
at the 8563 chip which 
controls the video display 
of the C128 



By D. Anderson 



erhaps one of the most interest- 
ing aspects of the Commodore 
128 is the SO-column screen. 
Indeed, the 8563 chip which controls 
the video display, has some very 
interesting aspects within itself. An 
examination of the mcmor) map. 
reveals that the 8563 has only two 
locations reserved for it. This would 
tend to indicate a very simple chip, 
without any of the 'frills' of earlier 
Commodore graphic chips - after all, 
two registers can hardly control any 
earth-shattering effects. 

However. Commodore have 
employed an unusual trick in 
implementing this chip. The usual 
method of allowing access to a chips 
registers, is to map ihcin into memory 
- this means that they can be accessed 
directly with a simple POKE to the 
desired register. However, with the 
8563. we have a seldom used method, 
in which just two locations are 
reserved in main memory. In order to 
write to a register, the register number 
is placed in the first location, and the 
value to be inserted into it is placed in 
the second register. 

For Commodore users, this may 
seem a rather long winded way of 
doing things, but it does have its 
advantages; namely, that very little 
I/O space is required. Anyone familiar 
with the old Color Genie will recognise 
this technique. 

The surprises do not stop there! If 
you search through the memory using 
the monitor, looking for the 80- 
column screen, you will not find it. 
Where has it gone'.' Well, the answer, is 



that it is not in the memory. Strange, 
you may think, but true! The 80- 
column screen is in its own self- 
contained I6K or RAM, which does 
not appear in the memory map. To 
access this, data must be sent through 
the two 8563 I/O locations. Again, 
long winded, but it does mean that 
your text screen does not gobble up 
any of the main memory. 

So, when Commodore tell you that 
you have just bought a I28K 
computer, you can tell them that they 
are wrong - you've got u I4SK 
computer (128K main memory. I6K 
KO-column screen, and 4K of I/O 
memory). How many 148K computers 
do you know? Not many ! 

Now for the bad news ! Due to Un- 
complicated method of accessing the 
8563. it means that your M/C 
programs will be more complicated, 
and a little slower (although if you 
switch to 2MHz mode, this should 
compensate for this). 

The two locations in memory for 
the 8563. are SDO0O, and SDOOI - 
register in $D000. value in SD001. 
Some quite startling effects are 
possible by playing around with these 
two registers, including moving the 
screen position, smooth scrolling, 
partial screen blanking, and many 
others. 

Now, 1 expect you want to know 
how to manipulate the text screen - 
first, you need to know how to use the 
two locations to store this data on the 
screen. By investigating the kernal 
print routines. I have been able to find 
the locations which are necessarv for 
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Figures 1 and 2 



LDX $IF 
STX $D600 
LOOP BITSD600 
BPJL LOOP 
STA SD60! 
RTS 

If WC wan! to read the contents oftl 
cell on the text screen, then instead of 
writing the new value of SD001, We 
read the contents of'SDOOI. Figure 2 
shows an assembly listing For this. 



;sclcct register to use 
;aiorfi register value 

[wail until video is ready 
transmit value to be stored 



this, By the way, if you wish to explore 
ihe C 128 kernal, the same addresses as 
used on the C64 can be used - as a 
jump tabic has been inserted, so that 
calls to Ihe kernal will still be to the 
.same place. 



Register Meaning 

$12 - high byte of the memory 
location to be 
manipulated 

SI 3 - low byte of the memory 
location lo be 
manipulated 

SIF -contains the value lo 
be stored 



Next, we need to know how the 
video memory is set out. By sending 
codes to the video memory. I have 
been able to put together this 
breakdown of the memory: 



$0000 - 


text screen 


$0800 - 


attributes for text screen 


$2000 - 


character definition 




data 



Unfortunately, there are some bad 
lide-effecis to the indirect addressing 
pf the 8563. Firstly, since it is acting on 
its own, independent of the main 
Computer, you have to make sure thai 
it has finished doing its last job before 
you ask it to do another. This is done 
bv reading SD600, if the 8563 is not 
busy, then bit-7 of this is cleared. If 
not. we just have to wait until it is not. 
Secondly, when you write the address 
to be manipulated in registers $12 & 
•13, this is taken by the video 
Controller, and it appears to change it. 
As a result, if you do not get your value 
to be stored in the memory in time, it 
ends up in the wrong place - very 
useful ! BASIC ends up being much 
too slow for this, and so unfortunately. 
10 access the I6K of RAM, we have to 
use machine code. Figure I shows an 
assembly listing for POKKing a 
character onto the XO-cotumn screen. 



Figure 3 



LDX SIF 
STX SDMM) 
LOOP BITSD60U 
BPL LOOP 
LDA D60I 
RTS 



The attribute data on the 80% 
column screen, is considerably more 
complex than that of the VIC chip. 
Besides the usual colour definitions, it 
is also capable of Hashing, underlining 
and reversing characters. Incidently, 
since the 8563 allows the character to 
be reversed through hardware, there is 
little point in defining a character set. 
where half of it is taken up by reversed 
versions of the rest - if you write your 
own software to use the reverse 
attribute. 

However, the most important bit in 
the attribute byte, is the one which 
selects from which character set the 
displayed character will come from. 
This enables both sets of Commodore 
characters to be displayed 
simultaneously. (When shift/CBM is 
pressed, the whole screen does not 
change, as it does on the VIC chip's 40- 
cotumn screen.) Since both sets are in 
the character definition memory at one 
time, this bit allows two character seLs 
to be displayed simultaneously - thus 
allowing a character set of 512. If you 
wish to manipulate this attribute data, 
it is done in exactly the same way as 
placing characters on the screen, 
except that the position of the video 



;select register to use 
;store register value 

;wail until video is ready 
'.transmit value to be stored 



memory is different. (See the memory 
map given earlier. 

Re-defining Definitions 

Now. as I said earlier, the definitions of 
the characters are all stored in the 
RAM. so to alter these, we just read 
new definitions into this, and hey- 
presto ! No need lo bother about 
switching ROMs in or out. and no need 
to bother about interrupts, as in the 
VIC chip. Program I. presents a 
program that allows you to re-define 
the definitions, and lo subsequentlv 
save them onto disk. The machine 
code data which contains check digits, 
so any errors are reported, contains 
the routines already discussed - 
storing characters on the screen, 
altering the attributes, and altering the 
character definitions. 

Since the video RAM does not 
appear in the normal memory map. it 
is not possible to save it on a 
peripheral. Thus, it was necessary to 
transfer it across into main memory, 
before this process was complete. 
Users may like to examine this code 
w ith the aid of the monitor. Figure 3 
shows a simple breakdown, 'H 



SA000 - rciK | value from video memory 

SA00I- - store the video memory into the main memory 

SA03B - store a value in Ihe video mcmorv 

SA049 - store the contents of $B0(>O-,$D(H)0 imo the video mcmorv 

Program 2 contains the routines necessary to retrieve a disk file of character 
definitions, and replace them into the video memory. 

See listing on page 100 
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COMPETITION 



Win a Subscription to Micronet 

Enter our Spot the Difference this month and 
you could be the proud owner of a Micronet 
subscription and Telemap ProPak 






mm 





Here's your chance to win the 
highly acclaimed ProPak 
from Micro bet which 
comprises the Telemap modem and 
(Y2) software. ProPak also includes a 
year's subscription to Micronet, 
Prestel and Telecom Gold. so. what 
are you waiting for!? 

How to Enter 

Study the two cartoons on this page; 
there are a number of differences 
between them . Once you have decided 
how many differences there are. 
complete the entry coupon and send it 
to the editorial address (see coupon). 
Write the number of differences that 
you have found on the back of the 
envelope. If you don't your entry will 
not be accepted. 



Publications and Micronet. 
This restriction also applies to 
employees' families and agents of the 
companies. 



The How to Enter section forms 
part of the rules. The Editor's decision 
is final and no correspondence will be 
entered into. 



The Rules 

Entries will 
employees 



not be accepted from 
of Argus Specialist 



Micronet Entry coupon 



Name . 
Address 



Postcode . . . 

Number of differences found 

If I win I would like the format of ProPak to be: 



Commodore 64 p osl lo: Your Commodore 

Commodore 128 Micronet Competition, 

Amiga | Golden Square, 

London W1R3AB 



(Please tick as appropriate) 
Closing date: 31st May 1988. 



L. 
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If the title of this game means nothing to you, the chances 
arc you wouldn't want to buy it when you saw what it 
was about. American Football is one of those games like 
cricket that people either love or hate. There is no middle- 
ground. 

It would be a pity if you did turn your nose up at it 
though, as it is the best simulation that I have come across so 
far. 

Produced by Accolade, who also gave us the excellent 
baseball simulation Hardball, 4th and Inches is both easy to 
play and easy to get hooked to. 

The game is entirely joystick controlled from selecting 
your play from a menu to manoeuvring key players as you 
try [o complete the move. 

You have two players available for each position. The 
Coach's screen gives you an assessment of each player and 
allows to substitute at will. Each player is rated according to 
his speed and strength. The ratings are speed, fast, quick, 
steady, solid, strong, tough and big. In general, the faster 
ynu are. the smaller you are and vice versa. 

There are eleven main types of offensive formation from 
which the computer selects five for you to choose from. 
These include shotgun, double tight end. short yardage and 
the various kicking plays. Once you have selected your 
basic formation, you must then choose the precise play you 
are going to attempt, be it running, passing or kicking. 
Medium passes out of a shot gun tend to work very well here. 
Occasionally you are fixed as the play you want to attempt 
docs not feature in the list offered by the computer, but this is 
a minor quibble and most of the time you will have ample 
choice. 

While you are doing all this, the defense likewise selects 
us strategies as it tries to outguess the offense. Should you 
line up for a pass or a running play or do you hedge your 
bets? What about blitzing the quarterback and if so. should 
you use your defensive backs or linebackers? A useful tip 
here is that the computer very seldom runs with the ball. 
Another nice touch is that if you are playing against the 
computer, your chosen plays are highlighted, but if you are 
playing against a friend, the plays aren't lit up so that both 
players can choose in secret. 



Once all the plays have been chosen, it is time to put 
strategies into action. Into the offense, you control the 
quarterback once the ball is snapped and it is then up to you 
when you release the ball. Too early and your receivers will 
not have completed their patterns. Too late and you risk 
being sacked. 

Once the ball has been passed or handed off. you lake 
charge of the receiver and can then attempt to move down 
field as far as possible before getting jumped on by the 
opposition. Here again, it is necessary to know who you have 
just given the ball to. It is pointless trying to break tackles 
with your lightest fastest wide receiver - a side step should 
prove to be more effective. 

The defensive player can select the man that he wishes to 
control although this may change as the ball moves down the 
fields. Only a small area of the field is shown at any given 
moment so if the ball moves any great distance, the play 
'zooms' into the next section of the field. 

Kicking, be it punting, or attempting a field goal or 
point-after requires you to time the kick properly. Misjudge 
and you will top the ball horribly. 

Don't forget to watch the clock either. You have three 
time-outs each half, and it is essential to know when the 
clock will stop automatically, or you have to do it yourself. 

The animation of the characters is excellent and unusual 
in American Football games. All twenty-two players are 
shown. The choices presented to you together with the 
tactics chosen by the computer ensures a wide open fast 
flowing game. The result is both extremely playable and 
highly addictive. Even if you don't understand all the 
formation names and what the players are attempting to do 
(a few more diagrams in the instructions would have helped 
here) you will soon get a feel for the action and it won't be 
long before you are calling the plays like an old pro. Very 
highly recommended. G.R.H. 



Touchline: 

Name: 4th and Inches. Supplier: US Gold/ Accolade. Units 
2/3 Holford Way. Ho/ford, Birmingham B6 7 AX. Tel: 021- ?.5ft 
3388. Price: £9.99 (Ca) £14,99 (disk). 



YOUR COMMODORE may 1988 
41 




THE FINAL CARTRIDGE III 

A POWERFUL 64K ROM BASED OPERATING SYSTEM FOR THE 

G64 AND C128 



Easy to use WINDOWS and PULL DOWN 
MENUS allow you to select 
with either mouse, Joystick or 
keyboard more than 60 new 
COMMANDS and FUNCTIONS, 
fcrious PRINTER-INTER- 
ERCES, a BASIC TOOLKIT 




Comfortable ML MONITOR including 
1541 drive access and sprite-editing, a 
N0TEEAD/W0RDPROCESSOR with 
proportional characters, 2 DISK 
LOADERS with speeds, up to 15 times 
faster and a state of the art 
FREEZER. Transform your 
Commodore into a complete 
new - AMIGA LOOK 
ALIKE - system. 





THE FINAL CARTRIDGE III 

The high-resolution bit mapped windows are selected from a menu bar. An unlimited number of 
windows can be open on the screen at the time. The windows can be freely moved on the screen. 



The following windows are already 
implemented in ROM: 

PREFERENCE WINDOW 

Selects: mouse port, Joystick port, 
mouse speed, screen colours, painter 
clours, keyboard dick, keyboard 
repeat. 

CALCULATOR 

Complete simulation of a LCD- 
calculator. Input either with 
mouse, Joystick or keyboard. 
The numeric key-pad of the 
C128 can be used in C64-mode 
NOTE EAT 

Easy to use wordprocessor with proportional 
characters enables you to store and print smal 
notes, letters, etc. 
DIRECTORY WINDOWS 
Enables you to open directories from different 
disks and drives, sort and print directories. 
DISK WINDOWS 

Load, Run, Rename, Widate. Scratch, Initial^ 
Fast format disks. 
TAPE WINDOW 

Activates last and normal modes. 
PRINTER WINDOWS 

Select different printers, such as Commodore 
serial, Centronics, R£ 232, Colour printers. 
REQUESTER WINDOWS 
DISC BASED USER WINDOWS 
CLOCK 

Real Time Clock, with Alarm. 
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THE FINAL CARTRIDGE III 

Innovative hardware, combined with smart software, allow yon to freeze and 
continue every well-known C64-program. 



Freezer options include: 

CEHTHONTCS/SEBIAL/RS 232 
SCREE NDUMPS 

• Full A4 printing • \&riable printsize 

• Colour printing • Sprite printing 

• Reverse printing • Colour changes. 

GAMEKLLLER 

• Kills sprite to sprite • and/or sprite to 
background collision • Can be started at any 
point in your game. 

AUTO FIRE 

• Transforms a normal joystick to an 
advanced auto fire engine. 

JOYSTICK PORT CHANGER 

• Never blow up your computer again by 
changing joystick ports while the C64 is 
running. 

RACK UPS 

• Disk to disk • Tape to disk • Disk to tape 

• Back up files are packed and reloadable 
without the final Cartridge m • 60K in 
15 sec. (disk) • Exits to Monitor or Basic. 

ML MONITOR 

Comfortable ML monitor. 
Does not reside in memory. 
Functions include: 

• Scrolling up and down • 64K ROM/RAM 
access • Sprite editor • Character editor 

• Drive monitor • Bast loading and saving 

• Printer driver. 




1358 C. 

1368 FO 

1378 GO 

1388 GE 



s=hs«- 

HEN GOTOl 
IF ASCCOl 



"GEEF 

"Q" ;NS IGOTO290 



1398 GO 
1488 RE 
1418 RE 

1428 PRINT "WILT U VERDER? " : GET AS 

1438 IF ASO"J" THEN GOT0288 

1448 REM DEEL C 

1438 GOSUB 12380: GOSUB 288 

1468 FOR T=l TO 12888: GOSUB 29888 



FINAL CARTRIDGE is a super powerful 
Utility/Backup Cartridge to give your 64/128 
AMIGA LOOK-A-UKE SCREENS Plus backup 
power and unmatched Ibolkit! 

When reviewing FIN A L CARTRIDGE m, 
Comodore Computing International said, 

"This product is so versatile, so easy to use. 
it deserves the highest commendation. If you 
want probably the best utility around check 
out FINAL CARTRIDGE VS. ' 
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THE FINAL 
CARTRIDGE III' 

Almost all commands and functions 
that are not activated by windows can 
be selected from a menu bar, which 
appears on top of the screen after 
pressing the fire button, either in 
Basic or from the freezer. The 
following Basic Ibolkit and keyboard 
extra's are included: 

• Renumber • Auto • Delete • Old 

• Help • Kill • find • Replace • 24K extra 

RAM for Basic • Append • Mppend 

• DSave • DOS • Monitor • Drive 
monitor • Sprite editing • Centronics 
interface • Fast format • Low Res screen- 
dumps • Plist • Scrolling up and down 

• Stops and continues listings • Pro- 
grammed functlonteys e> Bicker/Cruncher 

• Hex to decimal conversion • Rites, 
syscalls and variables may all have 
Hexadecimal values • Ttece, Dump, Order, 
Mem. 




GETTING TO GRIPS WITHGRAPHICS 




Point to Point 

Bit-mapped screens are difficult to handle but the resolution starts here 



The high resolution screen on the 
CM is enough 10 drive anyone 
dotty. Alter working out where 
the wretched thing can be stored you 
then meet the problem of how to draw 
a straight line. After several hours of 
grappling with graphic dots most 
people throw up their hands in horror, 
head lor the nearest hostelry and get 
thoroughly pixel-ated. 

One myth that we'll explode 
straight away is the high resolution 
mis no ma, Even Commodore prefer to 
call the high resolution mode by its 
alternative name of bit-mapped 
graphics because the resolution is no 
higher than you get by employing user 
defined graphics. The bit-map screen is 
really 1000 UDG characters which 
completely fill the screen. If actual 
UDGs were used there would only be 
255 characters, about a quarter of a 
screenful, but the number of pixels per 
square inch would be exactly the same. 
Despite this, the hi-res label has stuck 
and a mode by any other name still 
smells as sweet. 

Bit-mapping is rarely used by 
programmers because it has the 
reputation for using up large tracts of 
memory and its peculiar arrangement 
makes programming difficult. 

A single hi-res screen occupies 8Kb 
of memory for the pixel requirements 
and a further 1000 bytes for the colour 
information. Fortunately, it is possible 
to access the RAM which lies under the 
ROMs at 40960 to 49 1 5 1 and 57344 to 
65535. Using the latter area is best 
because Basic memory can be left 
intact. 

To reconfigure the memory so that 
the VIC lakes all of its information 
from this part of memory Bank 4 must 
be selected and then location 53272 
can be modified to organise the 
locations of the colour map and the 
visible pixel screen. 

Bank Transactions 

Pixel screen placement is very limited - 
it can either fill the top or the bottom 
8Kb of the 16Kb bank. The position is 
selected by Bit 3 of location 53272. If 
this bit is set. the pixel screen is at the 
top and a zero value is at the bottom 
end. 



The colour map has to be placed 
where the pixel map isn't! When Bit 3 
is set the colour map can be positioned 
at one of eight locations in the lower 
part of the bank or in the eight 
positions at the top of the bank when 
Bit 3 is zero. See Tables I and 2 for the 
possible locations and byte values. 

In our case, the bank covers the 
locations from 49152 to the top of 
memory but an area to be avoided h 
53248 to 57343. unless you're curious 
to see what a system crash looks like. 
This leaves two areas, one of 4Kb and 
another of 8Kb. It stands to reason 
that the pixel screen is going to be 
stored in the 8Kb block from 57344 to 
65535. Where the colour memory goes 
is purely arbitrary within the bounds 
of 49 152 and 53247; any 1000 bytes will 
do so we'll use those starting at 52224. 
This means that sprite definitions 0 to 
47 can be stored in from 49152 
upwards. The sprite pointers start at 
53240. 



The colour map controls two 
aspects of the screen colours. The high 
nybble is used to define the foreground 
and the lower four bits define the 
background. For example, if the 
screen is tilled with byte values of 1 10. 
the binary equivalent is 01101110. 
Splitting this into two nybbles gives: 

0110= 6 
1110= 14 

The result is the standard C64 
screen livery of a light blue foreground 
on a dark blue background. 

In the listing section there is a 
machine code program. Hi-res Setter, 
which sets the memory configuration 
and clears the colour map and pixel 
screen. 

Screen layout 

Hi-res mode is entered by: 

POKH 53265. PEEK (53265) OR 32 

To return to standard mode the 

command is; 

POKE 53265. PEEK (53265) AND 223 
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GETTING TO GRIPS WITH GRAPHICS 



In hi-rcs mode each byte in the 
pixel screen corresponds to eight pixels 
on the screen bul the lop line of the 
screen does not run along in 
consecutive bytes (0, 1,2, 3, etc) but in 
increments of 8 (0. 8. 16, 24. etc). The 
second line follows a similar sequence 
(I. 9, 17, 25. etc). This may seem 
strange but remember what I said at 
the beginning: the bit-map screen is 
really 1000 UDG characters. A 
character is an 8X8 pixel block so the 
hi-res screen byte sequence goes down 
eight bytes, back to the screen top. 
across one byte and then down eight 
bvtes again. This is shown in Diagram 
I. 

This means that programming is 
no simple matter. A straight line along 
the top of the screen would poke a 
value of 255 into byte 0. then into byte 
8 and move on by jumps of eight until 
byte 312 is reached. II" this is difficult 
jtisi consider the problems thast 
diagonal lines pose! 

What is needed is a system which 
allows a pixel position to be described 
by X and Y co-ordinates. This means 
that the pixel is found by counting 
across X pixels and down Y pixels. The 
range in the horizontal, or X, direction 
is 320 (0 to 319) and in the Y direction 
it is 200 pixels (0 to 199). The co- 
ordinates are written (X.Y) so the top. 
left pixel is (0.0), its neighbour is (1.0) 
and the bottom, left pixel is (3 19. 199). 

The way in which (his is translated 
into actual screen bit positions is 
calculated in the following way. We 
firstly need to find out w hich character 
holds the pixel. There are eight bytes 
per character column so the column in 
which the pixel lies is given by: 
COLUMN = INT<X/8) 
Similarly the row is calculated bv: 
ROW = INT(Y/8) 

To check this well use co-ordinates 
(319.9). The column is INT<319/8) or 
39 and the row calculation gives I. This 
means the pixel lies somewhere in the 
extreme right hand character on the 
second screen row - remember that the 
columns are numbered 0 to 39 and that 
the rows run from 0 to 24. 

To find which of the character's 
bytes holds the bit we want we only 
have to concentrate on the low nybble 
of the co-ordinate value. There are 
eight bytes numbered 0 to 7 so the byte 
value is given by: 

BYTE = Y AND 7 

To finally pinpoint the bit is not so 
easy. There are eight bits so apply ingX 



AND 7 would render a value bul the 
numbering of the bits would have to 
run from left to right for this value to 
be correct. Unfortunately, the 
numbers run from right to left so the 
bit equation becomes: 

BIT - 7 - (X AND 7) 

The actual byte on the pixel screen, 
which starts at a numerical location 
which we'll call BASE, is calculated 

by: 

LOC=BASE+ROW«+COLUMN*8+ 
BYTE 

To turn on the pixel we use: 

POKE LOC. PEEK (LOC) OR 

2 "BIT 

This alt means quite a lot of 
calculations and it takes its toll on 
processor time, Hi-res Basic routines 
are slow and multicolour hi-res 
routines are even worse, which is one 
of the reasons why we won't be looking 
at them here. 

Studying Form 

One of the problems of using this area 
of memory is that although data can be 
poked to the screen it cannot be read 
back again without switching out the 
ROM. A short machine code and Basic 
routine will fix this. 

The Hi-res Demo listing shows 
how the screen can be used. Alter 
setting up and clearing the memory, 
the program proper is entered at line 
1000. The actual equation used for 
draw ing the line is Y=mX. where m is 
calculated by (Y2-Y1)/(X2-XI) but if 
Y2-YI is zero the line is a horizontal 
bar and if X2-XI is zero the line is 
vertical. 

A trap routine is included lo 
prevent Y or X from exceeding the 
screen boundaries otherwise a 
computer crash could result. The 
formulae for calculating the bit 
position are then applied bul, before 
the final bit is poked into place, the 
Kernal ROM has to be switched out. 
To do this the machine code routine 
must know where to look for the byte 
under the ROM. To this end. the high 
and low byte of the location are 
derived from variable LOC and 
poked in reverse order to 250 and 
251. During the SYS call the peeked 
value is stored and, on returning to 
Basic control, this location is peeked, 
bit modified and then poked back 
under the ROM. 

The lines numbered in the 1000 



range can be modified to draw many 
different shapes. A few suggestions are 
listed underneath the main program - 
substitute these lines and as a final 
project you could start to write your 
own drawing program using sprites 
and joystick control. 

The only thing which can go wrong 
will show up if you press RUN/STOP 
and RESTORE'. The reset that follows 
pokes a table of Kernal jump locations 
under the ROM causing the corruption 
of four of the hi-res character squares. 
It would be possible to write an 
interrupt driven program to store the 
32 bytes from loction 648 16 elsewhere 
in memory so that they can be restored 
if necessary. 

I li-res programming is a challenge 
which fully tests a programmer. A 
knowledge of maths is essential but 
even this is not enough to create 
efficient routines. Algorithms with 
strange-sounding names (Bresenham's 
line. Bczier-Bernstein approximations 
to name but two) have been derived to 
lake advantage of the computer's pixel 
matrix. Many of these routines have 
later been applied lo sprite movement 
to move them in strange patterns 
through calculation rather than under 
direct control. What happens on the 
hi-res screen can often be adapted lor 
use elsewhere. This mode is a great 
teacher but a hard master. " 



TABLE 1 — High memory colour map 
locations. 

Byte Pixel map Map offset lo 

Value position add to bank base 

9 HIGH 0 

25 HIGH 1024 

41 HIGH 2048 

57 HIGH 3072 

73 HIGH 4096 

89 HIGH 5120 

105 HIGH 6144 

121 HIGH 7168 

129 LOW SI92 

145 LOW 9216 

161 LOW 10240 

177 LOW M264 

193 LOW 12288 

209 LOW 133(2 

225 LOW 14336 

241 LOW 15630 

TABLE 2 — Bank Addresses 

Bank Base End 

Number Address Address 

0 0 I63S3 

1 163S4 32767 

2 32768 49151 

3 49152 65535 
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PROGRAMMING ML^J 



May I 
Interrupt? 



Exciting game effects can be created with the help of 
interrupts and smooth scrolling 
By Norman Doyle 



X f you want to learn how the 
professionals create perspective 
scrolling effects you have to 
understand two basic concepts. These 
are smooth scrolling and interlink 
interrupts. 

If you've ever watched a scrolling 
Spectrum game, you'll have noticed 
the jerky movements of the 
background. The same is often true of 
the Amstrad CPCs. so why is the C64 
different? The answer lies in the fact 
that the whole C64 screen can be 
moved a whole character to the right 
of its normal position. This is done in 
eight small stages, each of which 
corresponds to the distance between 
adjacent pixels. You may have heard 
this referred as a hardware scroll. 

Try the following demonstration: 

10 FOR A=l TO 7:POKE53270. 
PEEK((53270 AND 248) +A) 
20 FOR B=0 TO 250:NEXTB.A 
30 FOR A=6 TO 0 STEP-I:POKE 
53270. PEEK«53270 AND 248)+A> 
40 FOR B=0 TO 250:NEXTB.A 
50 GOTO 10 

A scroll based purely on this would 
hardly be stunning but consider one 
character in the home corner of the 
screen. Assume that the screen is 



scrolling to the right. After narrowing 
the screen down to 38 columns, the 
character scrolls eight pixels to the 
right (similar to program line 10): 

Diagram I 

Then the screen jumps straight 
back to the original position (value 0). 
In the twinkling of a microsecond the 
character is poked to the column to the 
right of its original position. This gives 
the impression that it has glided bit by 
bit into its new position, just like a 
sprite moving across the screen. 

Diagram 2 

Then the procedure repeats but 
this time the character finished in the 
third column position. Once the 
character reaches the end column it is 
poked back across into the first 
column again. 

For a demonstration of this 
phenomenon try the Character Scroll 
listing in the back pages of this issue. 

You'll notice that the whole screen 
moved to the left, making this suitable 
for moving the "scenery' about only. 
The whole screen is moved bitwise for 
eight pixels... no problem. Then on 
each row the characters have to be 
moved one position to the right and 
the last character has to be moved to 



the lirst column. This would give a 
wraparound effect. 

This requires over 80 actions per 
line for the microprocessor or about 
2000 actions per screen. Each action 
averages four or five cycles of the clock 
which surpasses the interrupt period. 

There is a maximum of three 
interrupts which can be chained so 
that it seems that actions occur 
simultaneously. This makes it possible 
to scroll the whole screen but even then 
care has to be taken. 

Most games require a scoreboard 
of some kind, so the example 1 have 
given allows for this and makes 
scrolling easier. 

Splitting Images 

In normal operation the scoreboard 
would keep jumping back and forth in 
sympathv with the changes in location 
53270 (SD0I6). This can be prevented 
by splitting the screen. 

Imagine that the screen is split at 
line 20. For a fraction of a second the 
screen is locked in position with a zero 
value in the lower three bits of location 
53270. This allows a stationary image 
to be scanned onto the screen. When 
the first 20 rows of characters have 
been 'printed' to the screen the second 
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interrupt runs a routine which scrolls 
the picture according to a value rising 
from zero to seven. This value is 
updated with each call to this interrupt 
and transferred from its storage 
location to 53270. At the start of the 
top of the screen interrupt this is 
changed back to zero for the stationery 
screen. 
Diagram .* 

All this happens so quickly that the 
screen appears to scroll in the bottom 
portion only, the top holds steady. A 
trick of the eye as well as electronic 
magic. 

There's no reason why you can't 
change colours too. Last time we saw 
how interrupts could change borders 
and character sets to mix them on the 
same screen, this time we can break the 
rule that states that all multi-coloured 
characters have to have three colours 
in common (including the background 
coluur) and one which can be varied. 
Now all of the colours can change 
within the area of the screen splits! 

The Status Quo 

All you have to remember is that 
anything you change in one interrupt 



has to be reset in the next. The.status 
quo must be maintained if order is to 
prevail. 

This is also true when returning to 
the main, non-interrupt linked, 
routine. Remember this and your half 
way to mastery of the screen. Also 
remember that the screen is scanned 
from left to right and top to bottom so 
vertical splits are out nomatler which 
way you scroll the screen. 

Stretching these rules further, it is 
possible to add another interrupt to 
the screen, giving three distinct bands. 
One of these is stationary, one scrolls 
slowly and the third scrolls quickly. 
This gives a perspective effect if the 
characters used make the stationary 
screen the moon and stars, the middle 
split the far perspective and the third 
split the foreground. Piperun may 
seem like a long listing but it contains 
the necessary routines to show one of 
these pseudo 3D landscapes. 

Once you have typed in the 
program, look at the moon. This is 
created by adding sprites to a 
character representation of the moon. 
The sprites form the bottom half of the 
moon in the second split and gives a 



realistic effect of the moon passing 
behind the mountain range. This 
makes the reality of the existance of 
split and such trickery is the key to 
good programming. 

Piperun is well annotated and 
disection of the interrupt routines will 
give a clue as to what is happening on 
the screen. 

Changing Direction 

Scrolls don't have to occur in one 
direction. Splits can be used to scroll 
sections of the screen in opposite 
directions, at right angles to one 
another or even combine the vertical 
and lateral movements to allow 
multidirectional scrolling. Vertical 
scrolls are controlled by the lower 
three bits of location 53265 ($D0I1>. 
so you might like to pay around with 
this and see what happens. 

When you add joystick control 
with four optional interrupts a realistic 
left and right scrolling effect can be 
created. Joysticks wil be the subject of 
the next article, so until then enjoy 
playing with screen splits and scrolls 
without interruption. 



Diagram 1 
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First Steps 



We move in on the computer addicts 



By Norman Doyle 



A 



£ £ k ddicts arc mugs. I don't 
do computing regularly. I 
can control it." The scene 
jumps forward a few months to show 
an unshaven, dishevelled figure 
crouched over a keyboard. Piggy, 
bloodshot eyes peer out from under a 
shock of dishevelled hair - the video 
junkie mainlining on his stash of trash. 

Over the lop maybe, but there's 
more to computers than meets the eye. 

I remember my first computer with 
great affection. In fact. I spent so much 
time with it that my girlfriend went off 
with somebody else and I hardly 
noticed! Computer addiction can 
damage more than your love life, 
however. Studies are currently being 
carried out in this country and the 
USA to draw up guidelines for people 
who use computer frequently. The 
cynics may scoff and say that many 
people spend as long watching 
broadcast programmes on their 
television but such outbursts only 
show the ignorance of the speaker. 
OK. I admit that a lot of time can be 
spent watching the box but consider 
the difference of televiewing with 
computer watching. 

When have you seen someone only 
a matter of a yard or less from the 
screen? When does anyone watch so 
intently thai they can't look away fora 
moment, The answer to both of these is 
when they are playing a computer 
game or programming. Some people 
may occasionally get so wrapped up in 
a TV show that they watch just as 
intently but this is for a relatively short 
period - some computer users do it for 
hours. All the time you're watching, 
the screen throws all manner of 
electromagnetic radiation and charged 
particles at you. What this 
accumulative effect may be is not yet 
known, but I'm sure it can't be healthy. 

Of greater concern are the physical 
and mental effects thai computers 
certainly do initiate. Eye strain, 
headaches and in extreme cases, 
crippling pains in the hands have all 
been attributed to prolonged 
computer exposure. 



What can be done to avoid these 
risks? Obviously, limit the time you 
spend glued to the monitor. When you 
turn it on. decide how long you intend 
to use it for and adhere to your time 
limit. A couple of hours is quite long 
enough. You can then go and have a 
coffee, read a book on the detrimental 
effects of caffeine, get some fresh air. 
In fact, do anything but computing. 
You can go back later if you must, but 
remember you run the risk of the 
digital equivalent of sunburn if you sit 
there too long! 

Not everyone is prone to the 
hazzards of computing but ask 
yourself. "Is it worth the risk?" 



Lovely Mover 

How can I be so gloomy on a day in 
Spring, the time of the year when a 
young man's fancy lightly turns lo 
thoughts of programming. 

Newcomers to the noble art of 
computing may be wondering what 
computer art is all about. How does it 
all work? Well, the computer screen is 
made up of tiny dots of light, called 
pixels (picture cells). By giving a 
different colour to groups of pixels 
letters, words, a whole new world 
can be created. Even movement can be 
simulated. Nothing actually moves on 
the screen, it only appears to - the 
haunted goldfish bowl strikes again! 

Movement is achieved by switching 
pixels on and off in sequence- just like 
the light tubes festooning the hip-hop 
jock's disco box. As one light goes out 
another comes on and it appears that 
the first light has jumped from A to B. 
To gel some idea of fhis try the 
following program: 



10 A$="lHOME. RIGHT39" 

20 PRINT"[CLR.SW]"; 

30 FOR A=1T039 

40 PRINT LEFT$(A$.A)" [SW|"; 

50 FOR B=lTOI2 

60 NEXT B.A 

70 GOTO 20 




Analysis of the routine shows that 
the screen is cleared and a ball is 
printed in the first column. Next a 
space is printed over the ball erasing it 
and another ball is printed in the next 
column. After a short pause, the 
program picks up the first two leftmost 
characters of AS which causes the 
space to be printed over the ball again 
and another ball appears in the third 
column. This continues until the ball is 
printed in the last column and then the 
cycle starts again from the left. 

Each time the ball is printed it is a 
different ball which is identical to the 
last ball. In other words the ball 
doesn't move it only appears to. In 
games where a little character walks 
across the screen, inspection of the 
memory will show that there are 
several little men. each displaying a 
different phase of taking a step. 
Showing these separate characters in 
quick succession gives the illusion of 
movement, just like a Mickey Mouse 
cartoon. Even the terminology is taken 
from the cartoon world, each 
character is called a 'frame of 
animation'. 



Frame at Last 

The more frames that are included lo 
describe the movement, the more 
realistic the movement becomes but 
the time taken to display the range of 
animations makes the action slip into 
very detailed slow motion. This would 
make a game very boring so most 
animation sequences are kept down lo 
about four frames which repeat over 
and over again. 

For an excellent example of 
animation buy. beg or borrow a copy 
of US Gold's Impossible Mission. It's 
been around a long time and is now 
available on a budget priced 
compilation. Despite its age, it's an 
excellent example of the art of games' 
programming. 

Enjoy whatever it is that you do 
with your computer but. lies, let's be 



careful out there! 
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Grab character sets from other 
programs and save them to 
disk or tape for later editing 
with a character editor (such as Cedit 
64 from Your Commodore May '87). 
Character sets can be saved from 
anywhere within the memory with the 
exception of the 8K of RAM under the 
Kernal ROM. 

Typing it in 

Character Grabber is in the form of a 
BASIC loader, which should be typed 
in and saved before running it. When 
typing it in, cassette users should 
remember to make the appropriate 
changes, Next, type NEW and enter in 
direct mode: 

POKE 8192.0:POKE 44,32:NEW 

Now load and run the program 
thai was previously saved. This will 
generate and save a new program 
name called "CHAR GRABBER" to 
disk (or tape). The loader is no longer 
required. 

Using the Program 

First of all. load the program with the 
characters you want to grab and reset 
the machine with a reset switch or 
cartridge with a built-in reset switch. 
Now load Character Grabber with 
LOAD "CHAR GRABBER".8,1 and 
activate it with SYS 4096. 







Character 
Grabber 




Steal character sets from other programs with this 

handy C64 utility 



By Andrew Leeder 



F7) are used to change the video bank 
number (0. 1.2 or 3) and the '+' and 
keys change the set number (0 to 7) 
within that bank. These keys are used 
to scan through the memory for the 
required character set. 
Note: Sets 0 and 1 are not available in 
Bank 0 because they are used by zero 
page, screen memory and the program 
itself. Also. Set 2 in BankO is partially 
used by the program also. However, 
this is not a disadvantage as most sets 
are usually stored in Banks 1 and 2. 

When the required set is selected 
and on the screen . press 'S' to save it. 
You will be prompted for the filename 
and the storage medium (tape or disk). 
AH saved character sets will re-load at 
addresses 2048 through to 4095. 
Therefore the load address will need to 
be changed if it is to re-load at a 
different address. (There is a program 
on the 1541 demo disk which will do 
this as will many disk utilities.) 

To exit the program, press SHIFT 
and X or alternatively RUN STOP and 
RESTORE. Type SYS 4096 to start. 

See listings on page 98 



You will be presented with a screen 
split into two parts. The top half of the 
screen shows the current character set 
as 8 lines of 32 characters, therefore 
showing the full 256 characters of the 
set. The bottom half of the screen 
shows the video bank and character set 
numbers and instructions on use of the 
program. 

The function keys(FI. F3. F5 and 
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Project 
Stealth 
Fighter 

If this had been released a year or so earlier, it might have 
been the first computer game to cause a stir in the US 
Congress. Project Stealth Fighter is a combat flight 
simulator based on the F-19 'Ghostrider'. the ultra-invisible 
warplane of which the Pentagon denies any knowledge, but 
which the whole world knows about - you can even buy a 
plastic scale-model kit of it. 

In many ways this is an update of Microprose*s earlier 
llightsim. F-15 Strike Eagle, but with the accent on stealth 
and electronic warfare. The F-19. apparently known to 
pilots as 'The Frisbee* is a strange-looking animal, more like 
a Hying saucer than a conventional jet tighter. The idea is to 
avoid reflecting back enemy radar beams, which the spiky 
bits on regular jet fighters do. The penalty is an overall 
reduction in flight performance. 

As a result, this package is more complementary lo 
Strike Eagle, rather than supplanting it. The emphasis is on 
swiftly getting into enemy territory, performing your 
mission, whether this is the interception of an enemy 
aircraft or a ground strike, and getting out again, while 
alerting the enemy defences as little as possible. 

Like the earlier llightsim. PSF features three- 
dimensional wire-frame graphics, however it applies these to 
ground features, not just to hostile planes. This definitely 
ups the realism quotient and the excitement, as does the 
fact that you actually have to land your aircraft at a friendly 
base. In F-15 Strike Eagle, you were safety home if you 
simply overflew your home base. 

PSF also offers a vastly expanded range of weapons 
options {reviewing this game one starts to sound like an arms 
dealer - we are definitely talking about an enhanced- 
leihality combat scenario here). You get to toy with two 
different types of A A missiles, infra-red homing Sidewinders 
and radar- guided AMRAAMs. plus an extensive range of 
air-to-ground missiles, just about anything non-nuclear in 
fact. 

Targets are either in the air or on the ground in four basic- 
scenarios. The first one involves making life hell for the poor 
old Libyans, the next involves singeing the mullahs' beards 
over the Persian Gulf/and the last two. the hardest, are over 




Soviet territory. Various levels of difficulty are available, 
and you can always turn down one of the randomly chosen 
missions, if it looks bad to you. 

Medals and/or promotions are awarded depending on 
results. This is where I found the game a little dull, compared 
with its predecessor. It awards most of the points for 
destroying the target, being undetected (flying slow and 
avoiding enemy radars) and getting back safely. As a result, 
the incentive to indulge in lengthy dogfights, which were the 
bits I enjoyed most in F-15 Strike Eagle seems much 
reduced, particularly as there isn't a lot of fuel margin left 
after you've subtracted everything needed to gel to the target 
and back, and the F-I9\s flight performance isn't 
particularly wonderful compared with a Mig-29 Fulcrum. 

Still, there's scope for a lot of adrenalin secretion here- 
ihe run in over a ground target can be particularly hairy - 
with Migs and SAMs blazing in from all directions, it's very 
easy to fly into the ground while trying to activate your infra- 
red and radar jammer and fire off decoys, let alone hit the 
target. 

A nice touch too is the keyboard overlay, which can be 
configured to tit either the C64orCI28. Admittedly without 
it the game would be impossible, so many controls have been 
added. The documentation is excellent too. with a 1 15-page 
manual and a full set of mission maps. 

Microprose. possibly sensitive to criticism of the 
company's somewhat Reaganesque stance, has included a 
disclaimer in the package. It seems that the company really 
has nothing against anyone Islamic or Russian at all. 
If that's so. fellas, let's see you do a Mig simulation, with 
scenarios varying from Angola to Cambodia. Or how about 
a Hind gunship mission over Afghanistan? 

Politics apart, this is a compulsive game, and one I 
played into the small hours, I'm not sure I'd swap my copy of 
F-15 Strike Eagle for it. though. F.F. 

Touch Une: 

Name: Project Stealth Fighter. Supplier: Microprose 
Software Ltd. 2 Market Place, Tefburv. Gloucestershire GL8 
HDA. Tel: 0666 54526. Price: £14.95 (Ca) £19.95 (Disk). 
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INTRODUCING A NEW DIMENSION IN MANAGEMENT DATABASE SYSTEMS 



r 



NOW EXTEND 
YOUR REACH 




Superbase Professional Is one ol the mosl advanced databases 
ever produced for the Amiga™ It representsa technical and 
commercial breakthrough which will allow you to advance your 
expectations ola database beyond thai of any existing system. 
Superbase Professional *as conceived asa 'no limits' database; 
your only limitation is the capacity ol your machine. Whatever the 
application. Superbase Professional has the power to achieve it. 

■■^■M The Graphics Applications Generator 

With the Superbase Professional Forms Editor you can creale 
custom applications reeling multiple files. H is a unique graphic 
design tool used to create forms using patterns, lines, boxes, ted 
lonls, graphic images and fields from any file - in colour. 
Superbase Forms possess the intelligence to generate finked 
records, (hen retrieve and display them automatically wi Ihout any 
programming. It is the ideal developer tool. 

■^^^M Total text integration 

An integral text editor allows a mail merge interface lo the 
database and the ability to link text files lo records. The Superbase 
lext editor allows you complete Ireedom to use any amounl of text 
within your database files or can be used simply for your day to day 
correspondence and typing requirements. Superbase Professional 
can search any ASCII lext file even if i| wasn't created by 
Superbase 

^^^^M Database Management Language 

Superbase Professional's unique Database Management 
Language gives you access loall the power ol your computer. 
Should you need to. this fourth generation programming language 
allows you to write enlire applications in fust a tew lines of 
program code. 



As easy to use as a VCR... 

With Superbase Professional you have data retrieval at the 
press ola button 



qd a DD Ej 

Pause Slop First Rewind Previous 

QCLl ED El 



Cuter! 



F/Forward Last 



The video style controls mean thai you can use and preview 
your data with the minimum of effort. 

*^^^m . . . with unlimited processing potential 

All the lield types of a powerful modem database including 
dale and time arithmetic, cross file lookup, calculation and 
validation allow you to exploit your data to the full 

Unrivalled ease ol use with unsurpassed power, a combination 
not achieved until now. 

Professional back-up 

Superbase Prolessional has the lull backing of Precision 
Software's technical team. 20 hours FREE telephone hotline 
during normal working hours lor the 90 days loilowing registration, 
and Extended Support Schemes to suit all users for purchase after 
thai time. 

Minimum System Requirements 
Version 1.2 system software 

llioppy disk drive 512KRAM(l rreuaOyle recommended) 
Price: £249.95 (incVAT) 

I users ol Supeibase Personal write tor upgrade price and pf 
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Precision 
J Soltware 



For further details contact 

Precision Software Limited, 6 Park Terrace, Worcester Park, Surrey KT4 7JZ 
Tel (01 ) 330 7166, Fax (01) 330 2089, Telex 8955021 PRECIS G. 
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NEWS 



Amiga 
News 



Find out what's been happening in the Amiga world 



By Anne Owen 



FACC II - Floppy Disk Accelerator 



Sometimes when the Workbench 
Notepad is asking the rhetorical 
question "Are You there fonts?" I am 
amused. Sometimes I wonder why the 
Amiga, a Porsche in every other 
respect, has a two-stroke under the 
bonnet in those grinding 3.5" drives. 
The new drives should be fast movers 
and 1.2 Kickstart has improved access 
times greatly. But you might like to 
look at FACC II if those icons still 
pop up to the drumming of frustrated 
fingers. 

FACC II comes, via the Amigas 
Centre Scotland, from ASDG (easy to 
type that one), an American outfit with 
a background in Amiga utilities. 

The Floppy Disk Accelerator relies 
on clever software to get as much 
information into memory as possible, 



thus decreasing access to the disk 
surfaces. The memory assigned is 
known as a buffer and the technique 
as disk cacheing. Amiga DOS has its 
own addBuffers command but FACC 
treat buffers as a common pool, while 
AddBuffers assigns buffers to a specific 
drive. FACC, ASDG claim, will also 
search 2048 in the same time as 
AddBuffers will just 16. 

Because FACC II supports Fast 
Memory, the more add-on memory 
you have, the better the improvement 
in performance. (Add-on memory is 
always Fast Memory.) It also clears 
buffers intelligently so that 
applications don't crash) 

To install FACCH it is suggested 
that FACC II and LIBS.ASDG are 
copied to your usual work disk. If this 




Face II 



is an A500 Workbench then there isn't 
enough space. You will certainly have 
to get rid of the demos drawer and 
perhaps the utilities drawer to make 
room. 

FACC 11 can be accessed from the 
CLI or Workbench (slightly restricted 
form). The former is via Satisfacction, 
the latter via Facction! These tools 
allow the number of buffers to be 
changed. 

Also on the disk and one for your 
System drawer is Sysmon, an 
unrelated program which displays 
behind the scenes data such as RAM 
used and processes in action. 

ASDG have gone for disk based 
documentation and very good it is with 
user and programmer manuals in their 
appropriate drawers. Full details are 
given on installing FACC II with 
example command lines and startup 
sequence text. There is also a 
demonstration. 

The speeding up to Amiga disk 
access can be nothing but good and 
I experienced no problems with the 
programs I used while FACC II was 
installed. A simple benchmark of the 
extra speed was the opening in 
sequence of all the drawers on my 
Gizmoz disk. Each window has a 
number of icons to display and the 
time taken was halved with FACC II 
installed. 

ToucMine: 

Name: FACC II Price: £24.00 
inclusive. Machine: Amiga. Supplier: 
Amiga Centre Scotland, 4 Hart Street 
Lane. Edinburgh, EH I 3RN. Tel: 031- 
557 4242. 
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K-Spread2 



Ycl another spreadsheet for the 
Amiga, this time from English 
software company Kuma. K-Spread2 
was one of the first programs available 
for the Atari ST and it's the first British 
spreadsheet for the Amiga. It is 
released in the wake of Analyse! and 
Maxiplan from the USA. 

Cheapest of the three at £79.00, K- 
Spread2 lacks some of the advanced 
facilities of its rivals, notably the 
programming languages. However K- 
Spread2 does use the Intuition 
(WIMP) interface, provides block 
move and copy, table lookup facilities 
and macros. 

Kuma's claim that K-Spread2 is 
easy to use and will take only brief 
training before full use can be made 
of it as a valid one. K-Spread2 however 
is a little unusual in its presentation 
with one window for entering data and 
manipulating functions and one 
window for the sheet itself. The latter 
can be resized or scrolled. Each 
window has a separate set of pull-down 
menus which become active when the 
window is clicked. 

K-Spread2 also provides business 
graphics in line, horizontal/ vertical 
clustered bar and horizontal/ vertical 
stacked bar charts. 

Printer support is ingeniously 




Text Colour 
Back Colour 
Pattern 
Places 
Fornat 
Lead 
Trail 
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Protect I 
Trig 



Decrees 



Negatives 
TT7Z71 



ance 



Status Detail 

simple with codes entered in 
spreadsheet boxes. These can be Epson 
codes or ANSI codes ready for 
translation for the printer currently 
selected in Preferences. 

An interesting design but there's 
tough opposition in the more 
comprehensive Maxiplan and 



Analyse!, now bundled with Scribble! 
and Organise! as Works, itself being 
sold as a small business package with 
the A500. 

Touchline: 

Kuma Computers Ltd, Pangbourne, 
Berkshire. Tel: 07357 4335. 



Demonstrator 



This original package from Meridian 
Software allows you to record, edit 
and replay sequences of commands or 
"happenings". Demonstrator can be 
used from the CLI or the Workbench, 
in which it uses the "info" item tool 
types to set parameters. It can record 
key strokes and mouse moves and 
recordings can be made to loop 
continuously. 

There are "terse" and "verbose" 
modes of recording. On playback, the 
former completes a sequence in rapid 
jumps while the latter shows the 
complete sequence of actions and is 
used for "demonstrating" applications. 

A trade mark of Meridian is the 
hotkey control of their programs. 
Amiga key plus function keys are 
utilised in Demonstrator to start, 
pause and exit record or playback. A 
status window can be displayed. 
Default files, which start 
Demonstrator with certain parameters 
such as speed, lock-out keyboard 



control, update frequency and status 
display on/off, can be edited. 

DemoPlayer is an invisible "task" 
activated from the Workbench or run 
from CLI which activates events by 
reading from a recorded file. One thing 
that has to be noted is that 
DemoPlayer knows nothing about its 
current environment so must always 
start from an identical position on 
playback as when the file was 
recorded. 

A recording engineer in any field 
needs editing facilities. Demonstrator 
records a series of events into an event 
file. Two utilities, DemoReport and 
DemoCompile convert this file 
between event data and ASCII and 
back again. While in ASCII form you 
may use any text editor (ED for 
instance) to make changes and raw key 
codes are included in the manual. 

There are mnemonics for events and 
special event commands which allow 
you to structure a playback and to add 



text in windows on the screen (ideal 
for a tutorial program) and also to run 
CLI commands e.g. RUN SAY 
"Welcome to Your Amiga". 

Meridian's Demonstrator manual is 
clear enough with all the required 
information on one page and without 
too much cross-referencing. The 
obvious applications of Demonstrator 
are for initial training in database or 
spreadsheet work and for 
demonstrations by those selling Amiga 
software. Demonstrator can also be 
used for (restricted) educational 
tutorials. An original piece of software 
looking for somewhere to go. 

Touchline: 

Name: Demonstrator. Supplier: 
Meridian Software. P. O. Box 890408, 
Houston, TX 77289-0408. Tel: (713) 
488 2144 (USA). Machine: Amiga. 
Price:%45.00. 

Originality: 9/ JO. Vseahility: 7/10. 
Documentation: 7/10. Value: 7/ 10. 
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DESKTOP VIDEO 

At this Amiga Expo Ihc proliferation 
of programs for manipulating moving 
video images leaves no doubt llial 
although the Mac got a jump on desk- 
lop publishing, the Amiga is selling the 
standards in hardware and software 
for the world to come in desk-top 
videos. The NewTek Video Toaster is 
actually here. "Real time, full colour 
digitising, real time digital colour 
effects, and a broadcast quality 
genlock all in one system". Even more 
add-ons are promised. Soon there will 
be a chroma-key video switcher and an 
NTSC" (US) paint program. There was 
no estimate of when the PAL version 
of this beauty will be released, but did 
you know DigiPaint by NewTek is out 
in a PAL version? 

Digital Creations showed its new 



Supergen Genlock and overlay device. 
A-Squared continued to astound with 
its LIVE! real time video frame 
grabber. Brown and Wagh is now 
selling TV*TEXT and other Zuma 
Group products such as the showcase 
TV Show for I EH pictures using both 
NTSC and PAL video standards. 

Microti lust ons continues to release 
modules in its Photon series. Photon 
Video is to be a complete video 
animation system. The demo of a 
Norseman galloping in a loop was 
smooth indeed. It was Photon Paint, 
however, which amazed me with its 
beyond DigiPaint features in H.A.M. 
Seventeen year old Oren Peli from Tel 
Aviv is the designer, who was eager to 
gel out to Disney Land since it was his 
first visit to the States! 



Our intrepid Stateside reporter takes us through the 
recent Amiga show in California 
By Lewis Tilley 



DESKTOP PUBLISHING 
AND WORDPROCESSORS 

The new breakthroughs in Amiga 
software may well incense IBM and 
APPLE to send destruction aimed at 
the Amiga's competition in desk-top 
publishing programs. We now have 
two distinct classes of publishing 
programs. AmiExpo's seminars 
identified the distinctions well. There 
was "Desktop publishing-Entry 
Level" which featured Steven Wagh 
with an updated Publisher 1000 
renamed Publisher Plus. It no longer 
uses a dongle. and it has added to its 
dot-matrix capabilities the most 
important new feature for smooth 
printing - PostScript laser support! 
(Brown-Wagh Publishing distributes 
it.) Look out for a new wordprocessor 
from them called EXCELLENCE. 
Sieve Wagh says that it will rival 
WordPerfect in its strength. 

Brown-Wagh has suddenly 
mushroomed as a top distributor of 
excellent software. Their "publishing 
partners" now include Micro-Systems, 
Northeast Software Group, Soft Wood 
Co. and Zuma Group. They also will 
be handling PAR Software in the 
future. Jim Bell with PAR 



demonstrated a new Paint program 
which is also a new text program, too. 
Called EXPRESS PAINT, it features 
unlimited font use. imports text from 
most word processors and has a 
maximum "canvas width up to 8192 
pixels" and a smooth vertical scroll 
limited only by memory. WOW! I 
hope to be reviewing this new 
paint/write disk soon. 

Jim Bayless of New Horizons 
Software showed his ProWrite which 
holds its own as a multi-font colour 
graphics word processor and FLOW 
which is an idea processor that almost 
reads your mind. Gold Disk's 
PageSetter and LaserScripl. which has 
set the standard for Amiga publishing, 
can also be classified at this level. With 
such power, why were these line 
desktop publishing disks called "entry 
leveP*? 

The answer lies in Amiga 
publishing software's third generation. 
The seminar on "Professional 
Desktop Publishing" told us why. 
There shall soon be a battle of the 
giants as Gold Disk with its 
Professional Page comes head to head 
and font to font against Soft Logik's 
Publishing Partner Professional. 
Both are what Amiga has needed 
to be taken seriously as a competitor. 



Both put out PostScript files as 
easily as the IBM and the Mac can. 
This means that the Amiga has 
finally turned professional and may be 
used with standard laser printers, 
including Apple's LaserWriter. Soon 
Your Amiga can bring you exciting 
information about these nearequals to 
the ALDUS Page Maker and Ventura 
Publisher. 

Who knows, maybe Aldus and 
Ventura will port over to the Amiga 
like Wordperfect has done with its 
total wordproccssing program which 
is a professional printing program in 
itself. They announced a new 
collection of desktop programs for the 
Amiga called Library. It consists of a 
filer called Notebook, a Calendar, 
Calculator. File Manager for creating 
directories and a Program Editor. 
WordPerfect, incidentally, runs the 
best telephone backup service for their 
users which I have ever used. A small 
bug in an early version of WordPerfect 
elicited a call to them from me. Not 
only was my question answered by a 
special Amiga adviser (they have 
separate people for IBM and Apple), 
but I was sent a complete set of update 
disks the next day at no charge! If only 
other software house would adopt 
such practices. 
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MUSIC 

Music-X from Microillusions is 
represented as a "state of the art 
professional music software". The 
integration with mounted keyboards 
and Midi interfaces certainly 
demonstrated the validity of this 
claim. DR. T's line of Music Software 
is now committed to the Amiga as well 
as the Mac and AtariST. Their KCS 
V1.6 is now available with essentially 
the same features on all three. Only 
serious musicians should investigate 
this rapidly growing producer of 
"serious software for the thinking 
musician" for they truly live up to their 
motto. 



Ami 
Expo 



Act I. Scene iii: Hotel West 
Bonaventure (with apologies to W. 
Shakespeare's Julius Caesar) 

Thunder and lightning. Enter, from 
opposite sides, Antony Jacobson with 
his sword drawn, and Lew Tilley. 
I'll. LEY Good morn. Publisher 
Jacobson, Brought yon the large man 
anil the bearded one lo this California. 
U.S.A.? Why are you hreathless? And 
why stare yon so'.' 

JAC OBSON Are you not mov'd. when 

all /he sway of earth 

Shakes like a thing unjirm? O Tilley. 

I have seen tempests, when the scolding 

winds 

Have riv'd the knotty oaks, and I have 
seen 

The ambitious ocean swell and rage and 
foam. 

To be exalted with the threatening 
clouds. 

But never till tonight, never till now. 
Old I go through a tempest dropping 
fne. 

hither there is a civil strife in heaven. 
Or else the world too saucy with the gods 



Incenses them to send destruction. 
TILLEY Why. saw you anything more 
wonderful.' 

Jacobson never answered for he 
busily gathered up the book of old 
jokes by Joe Miller he had found in 
America and scurried away to a corner 
of the awe inspiring hotel Westin 
Bonaventure, where he prepared an 
unexpected talk for Sunday on the 
European AMIGA situation. 

Tilley. left on his own. descended 
to the maelstrom of eight thousand 
eager Amigas fans attending the 
opening day's displays. During that 
weekend Tilley saw enough computer 
"saueiness" during the second 
AmiExpo held in the U.S. to justify the 
Gods sending one of the worst wind 
and wave storms to hit the Southern 
California coast in its recent history. 
Was it mere coincidence that last 
October's devastating earthquake in 
Calilornia shook-up the participants 
in an all-Commodore show held in 
Annaheim at the DisnevLand Hotel? 



STILL IMAGING 



AmiExpo offered an opportunity to 
view two of the leading contenders in 
3D programs - AEGIS' interactive 
Videoscape 3D and Byte by Byte 
Sculpt 3D/Animate-3D. It was 
disappointing that Impulse didn't have 
their new Silver ray tracing animation 
demo there. It would have been most 
informative to be able lo compare 
these imagizers side by side. 

NewTck was very evasive about the 
release date on Digi-Paint. Although a 
broadsheet (liver) was in circulation, 
along with their Video Toaster 
announcement, which described a 
paint program which would not need 
preliminary work with DPAINTII, 
Ms. Longfellow remained tight lipped. 
Otten at an exposition the big 
exhibitors so overwhelm us that small 
companies, the two guys programming 
and publishing from their garage, 
escape the notice they deserve. Lest 
this happen in this report, here are 
some small but very important 
software producers that you want to 
investigate. R.G.B. Video Creations 
provides interactive tutorials for 
DeluxePaintll, DigiPaim. Calli- 



graphcrand Page Setter. Ifyouuseany 
ol these programmes, you need 
Dcluxellclp's tutors! 

S. Anthony Studios' two guys, one 
a programmer the other an artist, have 
teamed up with A-Squared Dist. Inc. 
(who handle LIVE!) to sell their 
inexpensive "PostScript text and page 
layout Utilities for Amiga. Applell 
and MS-DOS". They offer Laserup! 
Print 1.2. Plot. Laserfronts Vol.1 and 
Utilities! These programs enable you 
to convert almost anything you want 
to PostScript files which will print on 
the available Laser printers to give a 
prolcssional look to your publications. 
The PRINT program will even do a 
four colour separation. Write them 
directly at 889 De Ham St.. San 
Francisco, CA 94107. Tell them Lewis 
Tilley sent you! 

Games? Sure, there was always a 
crowd lined up along Microillusions' 
wall of four booths, but this was no 
"game show" type of expo. This was 
the "over thirty" crowd looking for 
solutions to their video, design and 
publication problems. The only 
positive mention of games came from a 
substitute speaker. Antony Jackson 
from London, who replaced RJ. 
Mical at the last minute Sunday 
morning. He gave Defender of the 
Crown credit for reversing the fortunes 



of the Amiga in the UK market. 

Lead-off Keynote speaker Jay 
Miner, acknowledged father of the 
Amiga in Los Gatos, California, 
reiterated his history to its 
development much as he had done 
previously at the first AmiExpo in New 
York. It was over the dead bodies of 
the original financial backers of the 
small company that he and Mical 
crammed the great heart and mind of 
the Amiga into the cheap game 
machine envisioned by the developers. 
He was directed at one time lo remove 
the H.A.M. feature (which now gives 
Hie AMIGA 4096 colours on the 
screen at the same time). H.A.M. was 
lelt on only because it would have been 
more expensive to remove it at that late 
dale. He expressed regret that "half- 
bright" has been revealed. He had 
hidden the feaiure within the design 
with secret ideas of future colour | 
expansion for it. 

Miner is not only very proud of the 
Amiga 1000 which bears the paw print 
of his dog inside its case, bui informed 
us of his final gift to the future Amigas. 
His team at Los Gatos finished the 
design of the next generation of video 
chips which will make possible 1024 X 
1024 resolution along with two 
megabytes of available memory] 
When? ? 
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computer show 

June 3 
10anv6pm 




ftEACH FOR THESTAft 



The 11th Official 



'S 



Saturday 
June 4 

10am-6pm 



Sunday 
June 5 

10am-4pm 



l SANDERSON 

Olympic Gold Medallist 

Chat to the big names from Chelsea FC 
*Say Hello to Adam Faith ★ 
* Mystery goest appearances* 



Business 

W* .he Business UorId SQClw 

'ompHm an heneflt fom 
* P° wer «nd versatile 



«r Conimi)d 



imming 

f o e f h V f he °PP°«unity to talk 



The fentastic 




Games 

Commodore games arcade 



Advance ticket order 




Seeing is believing! This is YOUR 



Please supply: 

□ Adult tickets at £2 IsaveET) E 

□ Under16s tickets atCMsave £11 f 

Total £ 

Cheque enclosed made payable to; 
Database Exhibitions 

□ Please debit my Access/Visa card no: 

□ Access /Visa 

Ull I I I I I I I I I I I I I I I 

Admission at door: Advance ticket orders 

£3 {adults). must be received by 

£2 {under 16s) Wednesday May 25. 



Qz commodore 

computer show 



Novotel 

Hammersmith, London W6 
June 3-5 1988 

Post to: Commodore Show Tickets. 
Europa House, Adlington Park. 
Adlington. Macclesfield SKI 0 4NP. 



1 
I 
I 
I 



Name _ 

Address n i nnn ' H it m i mnnn ■ mm iii n i'i nmnnmnu t 



! 



Signed , 



PHONE ORDERS: Ring Show Hotline: 0625 879920 
PRESTEL ORDERS: KEY '89, THEN 614568383 
MICROL INK /TELECOM GOLD ORDERS: 72MAG001 

Please quote credit card number and full address *A377 



GAMES REVIEWS 



Amiga Games 



Ninja Mission 



What's new in the Amiga World? Read on! 

Insanity Fight 



o 



h no, I hear you groan, not another Kung Fu/Martial 
Arts fighting game! But the nice thing about Ninja mission is 
the price. Where some software vendors have been charging 
full price for their games. Ninja Mission is under 1* 1 0 - a price 
more suited to Commodore 64 games. 

It's the same old scenario though - you have to enter a 
building, and systematically kill all the inhabitants, collect a 
few items and get the hell out. However in this case your 
opponents are fully trained Ninja fighters - thugs (in the 
ancient sense of the word) and a special bit at the end of the 
game (at least I think it is). 

Add to this the fact that these fighters also start throwing 
darts and stars (shuriken). and you have a recipe for total 
mayhem on an Amiga scale. 

The nice part is that if you kill an opponent and he is of 
the throwing star type (sorry I can't think of a better way of 
put ling ii) then he will drop his stars, leaving it up to you and 
his companions to fight over the stars, ending up with a lot of 
dead bodies. 

The game isn't without its faults - some sleepy 
programming creeps in whereby the dead bodies arc piled up 
in the opposite end of the room when you re-enter it at a later 
date. Another "fault" is that on some occasions the music 
and the fighting stops, leaving you to fight with no feedback 
whatsoever. 

Apart from these "hitches" I can say that Ninja Mission 
is a good game, not brilliant, but good - and definitely 
something to keep in mind if you are looking for this sort of 
thing. Otherwise avoid it like the plague. M.B. 




Touchline: 

Same: Ninja Mission. Supplier: Mastertronic, H-IO Paul 
Street, London EC2. Tel: 01-377 6880. Machine: Amiga. 
Price: £9.95. 

Originality: S/10. Graphics: 4/10. Plavabi/itv: 5/10. Value: 
4/10. 





M 



icrodeal are at it again with an interesting variation on 
Galaga. But this time, you have to avoid the buildings below 
your ship, and make sure you don't get hit by rockels fired 
from cannon bases and a massive destructor ship that comes 
down from the top of the screen - just when you don't want it 
to. 

The aim of the game is naturally enough, to destroy 
everything in sight, destroy all of the swirling alien 
formation flying ships, cover as much terrain as possible, 
and look after the reserves of energy and firepower whenever 
possible. 

There are a few nice touches, such as the sampled speech 
and the effective, albeit brief, animated "wink" - but then it 
lets itself down by 15 seconds of disk grinding - oh well, it 
gives me enough time to snap open a cherry coke! 

What makes this game a little different are the various 
symbols that are dotted over the terrain. Fly over these and 
you earn a number of defences: invisibility, more power, 
transposed controls (a nasty one that), and a whole host of 
other items, some of which are useful, others just a pain in 
the butt. 

After the first level, it becomes clear that this is a game 
for people with a good memory - or with a map. There is a 
promise of a screen construction set in the near future which 
doesn't excite me very much (does it you?). 

To be honest, there are so many of these games of this 
genre around already. I don't know why M icrodeal bothered 
releasing Insanity Fight. It is an exceptionally crass shoot 'em 
up with very little to offer above that of better versions such 
as their excellent Goldrunner released a couple of months 
back. 

Sorry Microdeal, vou can and have, done better than 
this. M.B. 

Touchline: 

Name: Insanity Fight. Supplier: Microdeal, P.O. Box 6H. St. 
Austell. Cornwall, PI. 25 4YB. Tel: 0726 6X020. Machine: 
Amiga 5 1 2K. Price: £19.95. 

Originality: 5/ 1 O.Graphics: 4/ Hi Payability: 5/10. Value: 
5/10. 
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XR-35 




/I nco software are ai ii again With a new set of budget 
releases lor the Amiga - but with XR-35 they are clearly out 
to make value for money games. 

There isn't a story with this game (thankfully) and the 
idea is to shoot anything and everything that (lies towards 
vou. The basic story line is similar to a hundred and one 
other games, but the Sprites arc wonderfully detailed (as they 



should be), the backgrounds scroll past you very smoothly, 
with some very nasty looking "missiles" that don't do you 
any good should you come into contact with them. 

The sprite animation is probably the fastest 1 have seen in 
a long time, but what really lets this game down is the time 
consuming disk loading between games. I mean is this really 
necessary Anco? A 5I2K machine reduced to 20 seconds of 
gear crunching between every game? 

XR-35 looks more and more like the Coin Op classic 
"Salamander" the deeper you go into the game; the waves of 
fireballs, the formation of aliens, the claws in sector three. In 
fact the more I go back to XR-35 the better I get at 
Salamander (Hey. I'm not complaining)! 

The most amazing thing about XR-35 is the fact that this 
game is a budget release. There is a lot of game here as well, 
so the chances are very unlikely that you will play this game 
from one end to the other. At first though it takes a lot of 
playing to get even past the first sector, let alone finish all 
twelve sectors. 

At £9.95 for this fast, sideways scrolling shoot 'em up. 
XR-35 looks to be one of the best value for money games 
there is for the Amiga. If there was a game of the month for 
the Amiga, then this would be it! M.B. 

Touchline: 

Same: XR-35. Supplier: Anco Software, 35 West Hill, 
Dan ford. Kent DA I 2EL Tel: 0322 925 13/8. Machine: Amiga 
5I2K. Price: £9.95. 

Originality: 6/10. Graphics: H/10. Payability: 6/10. Value: 
7/10. 



Roadwars 



This is the first game I have seen for the Amiga from 
Melbourne House - and with flashy packaging to 
accompany this game, it is fairly safe to assume they are back 
with a bang. 




You are a ball (I know it seems hard to imagine it) but 
inside the ball is a laser gun turret. It is up to you to shoot out 
the rogue blocks that make up the walls and sides of the 
road, thereby stopping the electric fence that will blow you 
up if you go through the blue arcing w ithout your shields up. 
In order to fire out the blocks in the wall, you have to lower 
your shields - sneaky huh? 

That is essentially all there is to the game other than the 
fact that it is very hard to play, and therefore very addictive. 
There are satellites that loom up on the sides to occasionally 
take pot shots at you with their lasers (you had best shoot 
these out of the sky) and balls that fly towards you - 
occasionally turning into missiles! 

Forget the story line as it is clearly an afterthought. 
Roadwars is an addictive game with some good, but 
unimpressive graphics. It looks pretty much the same on the 
Atari ST so I think you can see why the graphics aren't being 
used to the full. 

With the occasional "inhabitant" shooting at you from 
behind, and some simple music. Roadwars is definitely a 
winner in my book. M.B. 



The booklet supplied with the game gives some clap trap 
about a computer going berserk and you, as ever, having to 
thwart the rogue machine's attempts at killing you! 

All this is utterly unnecessary and gets in the way of a 
smashing game - the graphics are fast, the animation is 
reminicent of the good old days of Atary's Pole Position, and 
the challenge is infuriatingly addictive. 



Touchline: 

Same: Roadwars. Supplier: Melbourne House, H-IO Paul 
Street. London EC2A 4JH. Tel: 01-3778411. Machine: Amiga 
51 2K. Price: £19.95. 

Originality: 8/10. Graphics: S/10. Plavabi/ity: 5/10. Value: 
X/10. 
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• DIGIPIC • DIGIPIC • 




Capture Real Time Images 
From Any PAL Source FAST 



DIGIPIC will capture a single picture field 
in real time ( 1 /50th of 



a second) from your 
video source. 



Save all, or a clipped part of a standard 320 X 200 picture in 
IFF format. Take up to four images randomly or in sequence 
before storing and working on them. 

DigiPic works with the standard 1 6 level Amiga 
grey scale and it includes a unique 32 level 
Grey Scale adaptor - the change is 
dramatic! Alternatively you can 
produce a still picture in 32 
COLOURS by using the 
red, green and blue colour 
filters provided. 



With the powerful, menu 
driven software you can 
modify a picture captured 
by the digitiser. Manipulate 
intensities, and intensity 
gradients throughout the 
image for a clear result. 



You can vary the contrast 
range, sharpness, and brightness for 
a specific effect. Set the grey scale to a small 
number of steps for a dramatic finish, or use EDGE to 
produce an image that defines the outline of objects - 
create your own cartoons! 

You can load your DigiPic image into Deluxe Paint, Digi- 
Paint, Prism, Superbase Professional, and many other 
programs including your own BASIC for sophisticated 
graphics applications. 



_JCL 



OlGIPtC 




Image captured in 16 grey scales 




DIG| P|C 



DIGIPIC connects 
to any Commodore Amiga computer. 



£299 



h VAT 



Monochrome Video Camera 
including Lens. . . 
available from Precision 
Distribution at £199 



iera^^ Wi 



Ring for your Free Information Pack 



±! 

Precision 

Di-viribulion 



Precision Software Lid. 6 Park Terrace, 

Worcester Park, Surrey KT4 7JZ 

Telex: 8955021 Precis G Fax: 01-330 2089 

Phone for our catalogue: 01-330 7166 



GAMES REVIEWS 



Ball Raider 




C^uestion: if you have some exceliem screens (either 
drawn or digitised) for the Amiga but wanted to make some 
money, how would you do it? 



The Arl of Chess 

^4 s is now customary with computer chess packages, the 
Art of Chess from SPA features every conceivable gimmick 
when it comes to offering playing options. 

The board can be two or three dimensional. You can 
rotate it to whatever angle you like. The colours of the board 
can be changed to suit your mood or interior decoration 
scheme. The shape of the pieces can be changed and you can 
even introduce your own designs, providing you have a copy 
of DeluxePaint to produce them. Other features include a 
voice commentary and an optional performance meter 
which claims to show who is winning although it only 
measures material, not position. 

The more I see of these gimmicks, the more I wonder how 
much they are actually necessary or whether they are just 
there to cover up deficiencies in the playing side of the 
program. Who actually uses them? Of course, we all play with 
them when the program is first loaded in. or we are showing 
off to our friends. But then what? When it actually comes 



Answer: put a version of Breakout over it and call it Ball 
Raider! 

This is not a quality game. Ball Raider is simply a version 
of Breakout/A rkan Old/Impact with a pretty series of 
illustrations to give you a reason for finishing a screen. 

The blocks you arc supposed to knock away, obscure the 
painting beneath it. so in order to see the whole screen you 
have to knock them away! 

This is not quality software, it is pretty to look at. but 
other than that, it is squeezing every last drop out of a well 
and truly worn out format for a game. That there is a reason 
to knock those damn blocks out of the way is a first, but I 
reckon somewhere, someone is rubbinglhcir hands together 
thinking of all the money they are makingoul of poor people 
who have bought this trash. 

If you want a version of Breakout, try Impact instead - 
now there's a game with a challenge. M.B. 

Touehline: 

\ame: Hall liuiifei . Supplier; liohtck Ltd, Unit 4. IslcwOFlh 
Business Complex, St. Johns Rood. Isleworih, Miefdx TW7 
6NL. Tel: 01-847 4457. Machine: Arnica. Price: €19.95. 
Originality: 2/10, Graphics: fi/W. Payability: i/10- Value: 

I//0. 



down to playing a game. I suspect that ninety plus percent of 
users opt for the clearest image which is the old fashioned 2- 
D top down view. 

When you actually get down to playing the game, the 
computer's skill level can be set by adjusting the time it 
thinks for each move. The slider scale ranges from ten 
seconds to five minutes but you can opt for a no limit selling 
in which the Amiga will think for as long as you want it to. 
One nice idea that I had not previously come across was a 
second slider control that determines how aggressively your 
opponent plays. 

At any stage of the game, you can check on how a given 
square is being attacked or defended. You can move 
backwards and forwards through the moves played so far. 
There is no hint facility as such but you can always swap 
sides, see what the Amiga does and then swap back again. 

Positions can be set up for problem solving or later 
examination and games can always be saved. Thirty sample 
games are included on disk for you to examine at your leisure 
but there is no commentary saying what was special about 
them, so beginners arc not going to get a great deal from 
them. 

Menu control was not as simple as it should have been; 
some of the commands were somewhat obscure and the 
program crashed on me several times. 

As far as playing strength goes, the Art of Chess, like all 
similar programs is difficult tu assess as mv budget docs not 
stretch to two Amigas to play rival programs against each 
other. Nor does the (limited) documentation give any details 
on the size of its opening library or any indication of an 
approximate rating at different time levels. From a purely 
personal point of view. I felt that Chessmaster 2000 from 
Software Toolworks offered me a better game and was much 
the better presented package. G.R.H. 

Touch line: 

\ame: The Art of Chess. Supplier: SPA. I6B Worcester Place, 
Oxford OXI 2JW. Tel: 0865 54195. Price: £24.95. 
OriRinalitv: H/W. Graphics: S/Ul Playabi/ity: 6/ 10. Value: 

6/10. 
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GAMES REVIEWS 



Space Ranger 



Backlash 




y4 round the stately parks and gardens of Grace Manor, 
the theme music for Space Ranger (or "Save the Teddies" as 
we call it) is forming yet another background for the long 
winter nights that are slowly drawing to a close. It is another 
Mastertronic cheapie and is a clever reworking on the old 
Defender idea, where monsters come down from the sky to 
steal inhabitants of some unknown world. 

The difference is that instead of ships there arc monsters; 
instead of little stick men, there are now animals and 
creatures, and instead of lots of monsters coming tostcat the 
animals, there is just one "T" shaped edifice that sucks the 
creatures into itself - relying on the monsters to drag the 
animals under the space ship. 

Your task is to kill all of the monsters but not the 
animals. 

Easy? Don't kid yourself, perhaps I forgot to mention the 
fact that the space ship and the monsters retaliate, throwing 
snowballs, spinning stars, fists (!) and all are extremely well 
animated. At higher levels, the games become harder with 
more creatures to rescue, more animals to kill or avoid, and 
so on. 

Nice features about this game are the scrolling multi- 
layer backgrounds, the simple and effective mu/ak. the great 
animation, and the Teddies! I'm sorry, but for me the 
Teddies are a vital part of this game, and rescuing 
them from the nasty baddies gives me cause for concern, 
after all what would you do if your teddy was whisked away! 

Space Ranger is a very good game- not original, but as it 
is one of Mastertronics' latest budget priced games. I think I 
am willing to overlook the matter. Certainly as it stands, the 
game could do with some improvements- 30 seconds of disk 
crunching between levels is beginning to really bug me! A 
shame as there are no real complaints about this nicely 
presented game. Heck - I even devoted the best part of six 
cherry cokes while playing the game. A recommendation? I 
should say so! 

My Teddy agrees. MB. 

Touchline: 

Name: Space Ranger. Supplier: Mastertronic. ft- II) Paul 
Streei. London EC2. Tel: 01-377 6880. Machine: Amiga. 
Price: £9.95. 

Originality: 6/ 10. Graphics: 8/10. Payability: 7/10. Value: 
8/10. Teddy Value: 10/10. 



once I thought I had found it - the perfect game for 
the Amiga! In an unassuming tacky box with an equally 
tacky piece of artwork sporting the cover, this game looked 
to ail intents and purposes the prime dingbat game of the 
month but upon loading it. Backlash won me over 
completely. 

The game is simple - you arc driving very fast across a 
scrolling terrain. There are occasionally small pyramids to 
slop you driving in one direction forever. 

Now we get to the good stuff! There are silos dotted 
around, and out of these come all sorts of creatures. Hying 
saucers and the like. They shoot missiles at you and your 
task (of course) is to dodge them and destroy your 
opponents. 

The graphics are excellent. Solid 3D shaped with 
shadows and very smooth flicker-free movements. The 
explosions are loud (!) as are most of the sound effects, 
especially the constant tirade of bouncing bombs that you 
fire bouncing off into the distance if they don't hit anything. 

The waves of opponents naturally get nastier as the game 
progresses. The screens all change colour to show that you 
have destroyed one wave, followed by an intermediate wave. 
Occasionally there is a missile that dodges and serves all 
attempts at your moving out of the way or blowing it to 
kingdom come, and it takes skill to shoot it a higher levels. 

This would have been the perfect shoot 'em up for the 
Amiga, had there been a little more variety to the game. As it 
is. the game gets a little repetitive towards level ten and it is a 
shame that there aren't aliens to destroy - as it is. there are 
about ten different types in all. 

If you like to marvel at the excellent programming and 
the great care and attention to detail Novagen have put into 
this game, and a fast example of what the Amiga can do. then 
probably the game is for you. Fast graphics, loud and dirty 
sound effects all make for a good game -a few more features 
and this would have been perfect. M.B. 




Touchline: 

Name: Backlash. Supplier: Novagen Software. 142 alcester 
Road. Birmingham BI3 8HS. Machine: Amiga. 
Originality: 9/10. Graphics: 8/10. Playability: 6/10. Value: 
7/ Kl 
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UTILITY 




We take a look at the 
recently updated 64 
Emulator - does it really 
make sense? 

By Gordon Hamlett 



The general opinion of someone 
who has recently upgraded from 
a Commodore 64 to an Amiga, 
and who is thinking of downgrading 
again, is that they are living in fantasy 
land! But the idea is not as stupid as it 
first sounds. At least Ready Soft Inc. 
don"t think so. 

They have just released the 64 
Emulator which allows the user to run 
their old 64 programs on their Amigas. 
Well, some of them anyway but more 
of that anon. 

What You Get 

The key to know the works of the 
program lies in the serial interface - a 
cable that connects the parallel port of 
an Amiga to a 1541, 1571 or similar 
disk drive. Amiga 1000 users must 
ensure that they get the right edge 
connector (it is slightly different from 
the 500/2000 model). You will also 
need Kickstart 1.2 and 5I2K of 
memory. 




What You Can Do 

The Emulator allows you to use Amiga 
disks as well as 64 drives. Standard 3'/ ? " 
disks, hard disks and temporary RAM 
files can be used. It should be noted 
that to use RAM requires one 
megabyte of memory and not all hard 
drives are compatible. Minus points to 
Ready Soft Inc. for not saying which 
ones. 

The 1020 5'// disk drive can also be 
used but you still need a 1541. etc to 
read the files initially. 

Amiga drives may be kept as 
standard Amiga or toggled to 1541 
emulation. Emulation mode restricts 
the amount of space available on the 
disk as a standard 1541 disk but is 
likely to result in higher compatibility. 
A transfer program is included to help 
you swap your files over from 5'//* 
to y/" disks. Either the entire disk or 
selected files can be copied although 
the program may not work if the files 
are copy protected. 

Printers and Amiga modems can 
be selected in the same way as disk 
drives, but 64 modems such as the 1650 
won't work. 

All these instructions are easily 
changed using a pop-up configuration 
menu and once you have tailored the 
system to suit your hardware 
requirements, your customised 
configuration can be permanently 
saved. 

Occasionally, there will be conflicts 
when two peripherals require the same 
port simultaneously, e.g. the Emulator 
interface and a parallel printer 
interface. The software will prompt 
you for the device that is currently 
required. 

Other items that can be changed 
from the configurator menu include 
control devices - joysticks, mice, 
lightpens and paddles. There is a faster 
monochrome mode if graphics arc 



unimportant together with an optional 
improved character set. 

What Works 

Not every program for the 64 is 
compatible with the system but by the 
same token, you wouldn't want to run 
all your programs this way. 

Most utilities wilt load and run 
with no trouble at all. Superscript. 
GEOS, PaperClip and Printshop are 
all compatible. 

Games however are a different 
proposition with their fast loaders and 
extra protection devices. Games that I 
could load include Infocom'stitlesand 
Guild of Thieves from Magnetic 
Scrolls. I can't really see anyone 
wanting to try anything other than 
adventures as arcade games both run 
alot slower (2-5 times) and tend to 
suffer from some horrible flickering in 
the graphics, especially when a lot of 
sprites are close together. The most 
recent arcade that I could get to load 
was Lode Runner which was released a 
couple of years ago. Modern games 
from US Gold. Electronic games that I 
had transferred to disk using a Freeze 
Frame cartridge. 

Conclusions 

So who would find 64 Emulator 
useful? Certainly not the games player! 
However, for anyone who has a lot of 
word processing or data base files and 
is wondering whether or not to 
upgrade either software or machine, 
the 64 Emulator could just help to tip 
the decision. 



Touchline: 

Name: Emulator 64. Supplier: Roblek 
Ltd., Isleworth Business Complex. St. 
Johns Road. Isleworth, Middlesex TW7 
6NL Tel: 01-847 4457. Price: £69.95. 
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Qz commodore 




from c425! 

| Amiga A500 wrlh S12K RAM. £425 
6B0K 3.5* fl'"*. m>uw. <ioft*aie 

|Amlo«A500TV An ■bo.e. C445 
plus ASJ1 TVi'conposilo moflulaior 

I Amiga A500M wtlh A10B1 C675 
niQ* , "" w colour riMmlor 



I Amiga B2000 wi"i 1MB RAM. £999 
BOOK 3.5- dirt, mouse, software 

|AmlgaB3000M As atom, £1245 
plua A106* Ir-iw cclcur monitor 

I Amiga BJOOO XTM As abova. £1745 
pan PC XT bndgo board & (loppy 

Add £50 lor AIOM In placa of A108I. 
Prices Ineluda I5\ VAT, a FREE copy of 
DaLuie Paint FREE dallvorv lo your door, 
ona year warranty. Overnight delivery £.13 
On-slla mamtananee option available 




PERIPHERALS 

/AMIGA 

■ A531 TV/compostta modulator £25 

■ 51 IK plug-in RAM /clock (ASOO) £99 

■ aioii hign-raa colour momw £275 
H AIOM hlgh-rra colour mormor £325 

■ A10I0 3 5" nalnrnal disk drive £ 1 85 

■ Cumana 3 5- mliirnM dak dnvfl £ 1 29 

■ NEC internal drive (DCOO only) £ 1 29 

■ AM10 internal drive (2000 only) £ 175 

■ Genlock 82000 video controller £225 

■ A30S? 2MB Inlnrnal RAM card £375 



■ A30S8 PC-XT bndgo board £499 
wtlri S W internal OWk dnve 

■ A3J68 PC- AI bridrjo bo aid £ ggg 
with S25" internal dirt drive 

■ A7097PC 20MB imernal hard £525 
dirt wuh MS DOS controller 

■ A2082A 20MB inlmnal hard £625 
dirt wnh Amiga DOS controller 

■ AJ094A 40MB Arrtga Don hard daH Call 

■ Supra hard dirtn ?0MB - 250MB Call 

■ Clulen 1300 120 Cp« fi7, HLO £185 

■ Star LC 10 'SO cps, F/T. NLO £225 

■ Precision printer 400 cpa. NLO £399 

■ Canon PJI080A colour. 00 dpi £499 

■ Xeroi *030 colour. 240 dpi £1 125 

■ MP LaserJet laser, 300 dpi £ 1995 




CREATIVITY 



AMIGA : 



■ ProWrlla 

■ VlzaWrlle Desktop 

■ Word Perfect 

■ The Worka 

■ Publisher Plus 

■ Flow 

■ PliMale 

■ Priam Plua 

■ Calllgrapher 

■ Oe Luia Video II 

■ Aegl* Video Scape 

■ Pro-Video CGI 

■ Aegis Animator 

■ TV Show 

■ DiglPlo 

■ Ad of Chess 



De Luie Palnl II (PAL) £59 « 

DlglPalnt '000 colours 39 « 

Oe lure Music (PAL) 59 M 

Page Setter M.»i 

City Desk 19 H 

Animator Apprentice t?9 *» 

Wordprocmsing fully integrated wilh graphics M »s 

Hign performance desktop publialwtg wordprocessor 79 n 

Amiga vorvon of I he No 1 beat selling woidprocessor 199 sn 

i" , • OrgarvTO • Scrlbbtn. integrated desktop 139 m 

Enhanced vor won ot Iho original desktop publisher B9 ai 

Tne Idea Processor horn New Hoitfora SoNware t ? 

Professional Image enhancement slratgnl liom NASA! Mas 
4096 HAM colour paint pack '024 ■ 1024 (needs 1MB) 54** 

Professional lont edrlor. loots up to tf» a 250 pfrf* 74 M 

Crnaio all types ol video presentation*) with ease Sf.es 

Ful 30 animanons in all resolutions with overscan 134.es 
Ptoirnstonal video irDer wiih tonta. oitre lonts nMoDn 159 «*> 

Full sloryboarding package. MKluOM Aegw Images 94 it 

PAL Image presentation in IFF or HAM wnh ovoracan S9 eg 

Fast trame-arabbor, 32 cofours or grey scalo 399 « 

The besl Amiga chess yet, packed *1h features Mil* 




PRODUCTIVITY 

AMIGA \ 



SAM Basic 

AjC Basic 

A/C Fortran 

Lattice C 4.0 

Lattice C Professional 

MCC Pascal 



IS4.es 
239 « 
144BS 

69 as 



■ M Emulator 

■ Super Base Personal 

■ SuperOasa Pmfesslona 

■ Acquisition (Vt.3) 

■ Ma.tpLtn 500 

■ Mailplan Plus 

■ VIP Professional 

■ logistic 

■ Buslnesswara Pack 1 

■ Buslnessware Pack 2 

■ Intro Cad 

■ Aegis Draw Plus 

■ X-Cad 

■ MCC Assembler 



69 
79 
194 
734 
B9 



Use your C04 piDOrarnn and filas 1 Inckidas cafe 
RelaDOnel database power, wtlhoul programming I 
With Forma Edrlor and DML program language 
Relational database with programming language 
Ufimale Amiga sproadshoet. • lotf/graphics/spooch 
As Marxian 500 above, pais powerful Macro language 129 
1-2-3 convaHbkt sproadshoei • dalabaso & graphs 99 
204B a 1024 spreadsheet, database, graphs & calendar 99 
Invoicing, Sales Ledger. Slock Control, by Panmond 159 
General Lodger, Purchase Ledger, by Panmoad 15* 
Fntry lovoi CAD package, primer or pioOnr output 54 
Comprohoiwrve CAO wilh multiple layers S windows 124 
Piolosstonal CAD system (needs 2MB) «3* 
Piolosriional development system with fcnfcnr & Ibraiioa 59 




Superfine 139 
SuperBase 94 & Plus* 
SuperBasa: The Book 
SuparOase Starter 94 
Superscript 138 
Superscript 94 
PalSpaed 
Oatord Paacal 



Commodore 1260 
Commodore 128 
NEW 1581 disk drive 3,5" 
Commodore 1571 disk drive 
Commodore I541C disk drive 
NEW Commodore PC-Ill 
tJ9st ■ VtiaWrlte 128 Classic 
24 ft ■ VliaWrtle 84 (dlakl 
ties ■ VliaWrlle 94 (cartridge) 
14 -' ■ VliaSlar 128 
39 H ■ VliaSUr 94 ML! 
24 U ■ VliaStar 94 XL 4 
Oafoid Systems' Deal aening Bavc con-peer 
Complele JAW Pascal, with extensions 



Oaforrf Pascal 94 (lape) As above, for C64 lape users 



Cobol 
Super C 
Haefc Pack 
Oiford Baalc 64 
1750 Expansion RAM 
RamDos 138 
l 1794 Expansion RAM 
Anatnmy of the 128 



Complete COBOL package from Abacus 
Complete C language to K A R standard 
All-in-one programmer's Toolklt/Ram-drsk 
Aj|-in-one Basic compiler. Toolkit, compressor 
5I2K Expansion RAM cartridge tor thn C »20 
bghlnrng-last RAM-cask lor 512K e«pan<ilori RAM 

Expansion RAM cartridge for the CM 
The 500-page msider'a gutde lo the 120 



(399 
199 
199 
199 
169 
Call 
Hal 
39bi 
49 « 
T9.1 

Mb* 

49 m 

rattta84nM] 19m 
EM*k>84/>H] ti n 
19 m 

[■HelllflTt] 2* it 
|N*M9U1It| 39 ti 

<nal>(4JI>l| 1*SS 
18 91 

149M 

79 BS 
9D '.i 
Isa 



IF yOU WANT IT TOMORROW™ CALLUSTOOAYI ON 0483 - 50413S 



Prices are POST FREE A include VAT 
Order by phone with your credfl card, 
or sendchogue/PO or you* credit card 
number. Official oiders welcnme We 
doflpaicn oatne day by FIRST CLASS 
post Please a»ow 5 days lor ovAvnry 
Of hardware orders. Prices quoted are 
subfncl lo avaMabaty aar.ase 




kUBre 



LAKESIDE MOUSE. KINGSTON HILL SURREY. KTJ 7QT TEL 01-548-7359 



NEW! 




STAND 



The ease of use of the 
traditional animator's 
'tool, the Animation 
Stand, is reproduced In this 
programme allowing the 
user to produce panning, 
zooming and fading effects. 
* Also only £35 * 



■ 

Any IFF picture or 
■ combination of pic- 
tures can be flipped, 
wiped, faded, scrolled and 
spun and then played back 
In real time to create stun- 
ning effects. 

* Only £35 * 



eric graham's raytracing animation 



£110 




DIGI PAINT 

PAL £40 

upgrade £10 

DIGI VIEW PAL 

£165 upgrade £10 

MICROFICHE 
FILER £69 

ram 

expansion 

2Mb Micron boards 

A2000 £430 
A500/1000 £485 

* Genuine "fast" RAM 

* RAM test software 
Included 

* No wait state design 

* 2 year warranty 

8Mb ASDG BOARDS 

£430 (unpopulated) 

* 8Mb in one Amiga slot 

* 2, 4, 6, 8 Mb population 

* No wart state design 

* Autoconfigures each 
2Mb 

GO FASTER 
BOARDS 

Increase the performance 
of your Amiga with the 
68020/68881 and 68030/ 
68882 co-processor boards 
from CSA and HURRICANE. 
And to complement these 
upgrades — 32 bit static 
RAM boards' p,,^ ^ (rom 

£495.00 

MAGAZINES 

Amazing Computing . . £3.50 

Amiga Sentry £3.00 

Robo Crty News £2.50 

Callers Wod-Sat 12-6 
Dealer enquiries welcome 
Prices inc. VAT 



package 

Face II 

FLOPPY DISC 
ACCELERATOR £24 

WofVs best with added RAM 
Can make 10 times faster 




/ 

PROFESSINAL DISPLAY AND 
ANIMATION 

* Create slideshows, show 
anim files 

* All resolutions Inc. HAM 
81 PAL 

* Page-flipping, text and 
sound 

* Mouse and keyboard 
entry 

* Basic-like command 
scripts 

* Video effects and BUTTER 
control 

DEMO DISKS 

£5 each (1) Probe 

(2) RGB/Focus 
(needs 1 Mb) 

£75 

WYSIWYG Word Processor 
with full colour graphics 
and fonts. 

SOFTWARE PRICES 

AJRT £5500 

Animator Apprentice .... £195 W 

Animator. Junior £5200 

Library Disks £14 00 

to £25 00 

Demo video £2500 

Butcher 2 £2700 

Upgrade £800 

DtscPro •! £22.00 

Douo^MathAQuartum .... £58.00 

Express Point £5800 

Forms in flight £6000 

Outline £36.00 

RavTrocer £1100 

Newsletter 1-3 ea£8O0 

4 £3.00 

Sculpt 3D £6900 

All demos £4 
Send for List 




Centre 



Scotland 

4 Hart Street Lane, Edinburgn EH1 3RN 
Tel: 24 hours 031-557 4242 
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AiRT - a language with a major difference, you don't 

have to type anything! 



By Mary Branscomhe 



earning a new programming 
language ran be ;i time-con- 
uming tftfik. Initially you have 
indcrstund the structure of the 
anguage, secondly you have to 
nderstund the way the program 
lidos in memory - are they large or 
programs? Do they run fast or 
low. and whui are their I/O 
(in pui /output) commands'.' How 
fifcetive a language is it tor specialised 
(asks such us communications or 
graphics, and how effective it is lor 
tasks involving the Amiga's intuition 
operating system enabling other 
programs to operate a) the same time'' 

AiRT is an interesting alternate 
10 most ol the above problems It is 
general purpose language designed for 
"popcorn" programming - programs 
thai are designed lor one particular use 
and then discarded. In many respects 




BASIC is an ideal programming 
language Tot such applications, but on 
the Amiga is a complex language 
requiring a lot of "unlearning" in 
order to utilise the many new 
commands Amiga BASIC has to offer. 

The difference with AiRT is that it 
uses pictures. You point at symbols, on 
the screen with a mouse - each symbol 
represents a function and each 
function represents a series of 
commands. There is nothing to type in 
and. oi course, no command structures 
io forjKti 




Programmers will often talk about 
programming structures. What thc_v 
mean is how a program is stored in 
memory, how it is arranged so thai ii 



makes logical *enscto the programmer 
and more importantly, how it looks (o 
a programmer just taking over the 
program. The BASIC programming 
structure to AiRT is an innovative 
programming structure called a frame. 

Frames are represented on the 
screen as u square box which are 
numbered starting from I up to 75. 
Inside each frame are 75 cells; these 
cells arc used to store icons that 
represent different operations - their 
equivalents can be found in many 
modern computer languages, such as 
BASIC. "C" or Pascal, Instead of 
having a rigid syntax structure, 
commands are represented as symbols 
that can be laid down, one after the 
other, 

bach cell has a "cell map"; this is a 
way of telling the programmer what is 
going on. and where each of the icons 

Continued on ptt$e is 
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TheI.M.P.| 

is out of 
the bottle 



In this follow-up article we look at the IFF system as the 
basis for smooth integration between DigiView, DPaintll 

and DigiPaint 

By Lewis Tilley 
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arc. Naturally there is a "iramc map 

loo. l'hc map shows a grid of the 75 
possible frames - ilte ones being used 
arc highlighted, lo use a new frame, 
you point the mouse ai an empty frame 
and press the mouse button. 

I lie cell map is divided into 25 
squares and displays co-ordinate rows 

map works in exactly the same way as 
the cell map. and, a* you may imagine, 
il tan store quite a sizable program 
(exactly 5.625 icons). Therefore you 
arc writing popcorn programs that are 
longer than AiKT's limit. I would 
seriously recommend that you start 
thinking of rewriting the program in 
another language and turning it into a 
properly compiled program using 
liable alternative language. 



Icons lor Commands 



command and ate stored in the Icon 
library. When you ate cicuung your 
program using the AiRT program 

and then choosing an Icon from a 
will move lhai Icon into the 

Like all other languages. AiRT 
needs temporary storage areas, and to 
this purpose fields are used. Fields are 
stored in a field map. i.e. there isn't a 
particular syntax lo remember, you 
just have to make sure that you get the 

tot. but thev do all eat up memory, 
ve the opiion lo use multiple 
■ smgle function, which is 
i.illv quite a powerful facility, and 
much like Pascal in its structure 
[haugh Pascal isn't as easy as AiRT 

variable, a few icons and a tew jump-. 

■ 



■ 

ten AiR I' program resides in its 
rkheiuh drawer. When the 

111 mio a RUN file (which means 
can be taken oil ot the AlK I 



disk and used outside of the AiRT 
system). II. on the other hand, the 
AiRT compiler came across a 
command that didn't make any sense, 
it would abort the compilation process 
and make an entry into the AiRT log. 

If by the end ol the process the file 
isn't created, then you simply open up 
the log and look at the last entry to see 
what went wrong, The system isn't all 
that friendly I grant yon, and it is 
rcminicent of some ol the older 
compilers for Fortran and Pascal and 
Cohol. but the likelihood, of making a 
stupid mistake isn't very high, if you 
know what you're doing. 




The power and flexibility ol a language 
often rests lairly and squarely on the 
shoulders of the editor - and with a 
language such as AiRT. a fairly 
powerful editor is needed, 

The AiRT editor is a graphics 
orientated picture manipulator that is 
used to select Icons from the Ico 
library so that they can be arranged in 
a logical order within any of the 
available frame**. 

The editor resides in the drawer for 
the program being created or edited. 
Firstly, you have to open the disk 
containing the "Point and Click" 
icon. This will open up the editor tile 
and put you into the frame map (and 
fiom there you can create a program, 
append a program, and delete or load a 
piogranl}. 



ling and Rosohing 



Once you start using icons lor 
programming, you will come across 

the "Resolve Decision" screen, This 
screen is used bv AiRT to collect nil 
parameters nceessarv lo resolve the 
Icon. For example, a cell that uses 
three or lour storage areas needs to be 
resolved m order to link itself with the 
storage areas. I'lus in import tint to 
remember ;is compilers, in general, are 

■ 

managing memory resident data. 

Luckily, such problems do not 
occur with the AiRT compiler as the 
structure is remarkably self-contained 
(as it should be. considering the way 
programs are designed). 



The AiRT C ompiler 



The power of the AiRT compile! is 
impressive - there isn't anything I 
could tSrovt at the compiler that could 



not be transformed into executable 
machine code. 

Compiling a program docs not 
take a long time, when it is loaded it 
initially opens a window display ing the 
version number ot the compiler. The 
compilation process takes just two 
pusses (as far as I can work out). The 
first pass being a simple check of the 
syntax, a look at the variables, and u 
translation of all the fields delmed in 
the program. I he second pass is the full 
compilation. 

At all times the compiler is telling 
you what is going on (which is a good 
Ihing) and the code thai is produced at 
the end of the successful compilation 
executes with no discernable bugs. 
AiRT programs are not all that small 
by comparison toequivalent programs 
written In BASIC, but they are stand- 
alone and can operate alongside such 
useful packages as Gizmoz and 
Workbench without modification or 
kludging. 




The documentation is awlul - it is 
probably hcfltfttblc it you arc 
Aineiican. but on this side ol'lhe pond 
it is not acceptable. The manual is lull 
of colourful metaphors that art 
riddled with puns, and (0 be quite 
honest, the manual could be belter 
than the slip-bound A4 photocopied 
sheets that I received. 

I have used AiRT lor three months 
now. and I must admit I wasn't too 
happv about using Icons to write a 
program. I found the environment 
annoyingly limited and the programs 
generated by the system to be so small 
as to he not worth writing However 
after a while. 1 started writing 
progiams that while they wer en't earth 
shattering, they did save me a lot of 
time with the workbench, (a "purge 
buffer utility", and a keyboard tester) 
and I slowly started to see how useful 
popcorn programming leally was! 

I still wouldn't recommend AiRTif 
you happen to be a dab hand at 
programming in BASIC. Pascal or 
"t". hut if you bought your Amiga for 
woul piocevsing or just for playing 
game*, and you would like to start 
making your Amiga work lor you. 
then I would say give it a go. 

I'm glad I did! 



Touchiine: 

Amiga Centre Scotland: 4 Heatl St. 
Jane, Edinburgh. Scotland EH I 3KM. 
Tel: 031-557 4242. Price: £55 inc. 
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AMIGA ^ 



JUST LOOK AT THIS! 
- AMIGA 500 




4096 Colours, Stereo Sound, 1mB 
disk drive, Multi-Tasking Built-in 
Speech Synthesis, 512k RAM. 

PLUS: Deluxe Paint worth £24.95 
12 Public Domain Disks 

worth £49.95 
Commodore TV Modulator 

worth £24.95 
10 D/S Diskettes 

worth £19.95 
ALL FREE with your A500 



TO ORDER TELEPHONE:- 
04463 2935 

or send to 

FRONTIER TECHNOLOGY 
UNITS E&F, BUILDING 1, 
LLANDOW IND. EST.,COWBRIDGE, 
S. GLAMORGAN, CF7 7PB 

r^RlDN T IE R "SYSTEM 
SENSATION! 

Amiga A500 + free offers + latest Commodore 
1084 monitor- Hi-Res Colour & Stereo Sound! 



AMIGA 500 PACK (PRINTER, MONITOR WORKSOFT, 
MS-DOS TRANSFORMER) 

OFFICIAL COMMODORE 
BUSINESS CENTRE 




THE AMIGA 
GRAPHICS 
AND SOUND 
SPECIALISTS 



IMAGINE an Amiga dealer that knows so much about Amiga 
graphics, that even BBC's "Micro File" asked for their advice. 

IMAGINE an Amiga dealer that always gives detailed 
demonstrations and then checks all systems before they leave 
the premises. IMAGINE an Amiga dealer that will continue 
giving helpful advice even after you've handed over your 
money. UNIMAGINABLE? THEN IMAGINE TRIANGLE TV — 
THE UNUSUAL AMIGA DEALER 



HARDWARE 

AMIGA 2000's 
AMIGA 500's 
MEMORY EXPANSION 
HARO DISCS FITTED 
GENLOCKS 
RGB — VIDEO ENCODERS 

* NEW ★ 
FLIGHTCASES 

(in rigidised grey aluminium) 
DIGITIZERS 
TRAINING IN ANIMATION 

AND GRAPHICS 
LEASING AND FINANCE 



Triangle Television 
(Computers) | 

130 Brookwood Rd., 

Southfields, 
London SW18 5DD 
Tel: 01-874 3418 
Fax: 01-8771029 



IN STOCK 

AEGIS IMAGES 
DELUXE PAINT 2 (full screen) 
OIGIPAINT (4096 colours) 
DELUXE VIDEO 2 
AEGIS ANIMATOR 
* NEW AEGIS 30 VIDEOSCAPE 

* NEW SCULPT 3D 

* NEW ANIMATE 30 
* NEW THE DIRECTOR 
#NEWPAGEFUPPER 

TV TEXT 
* NEW TV SHOW 
PRO VIDEO 
* NEW AEGIS VIDEO TITLER 
DIGIVIEW (PAL) 

MARAUDER 
DELUXE PRINT 
DELUXE MUSIC 
INSTANT MUSIC 
PAGESETTER/LASER SCRIPT 
CITY DESK DTP 

HAIL ORDER AVAILABLE 



EVERYTHING FOR YOUR COMMODORE 



// NEW 

/ LOW COST 

Amiga LEAD 



ITRILOGIC 



i [am 



"* ONLY £ 1 2 95 \ *• 



ti. Sony 



AL 2 SnSS""* only £12.« i 



0 



AL 3 EbiSScSours 0NLY£I4.95 



AL 4 Tain din"' H ' ud '' ONLY £ 1 2-95 I 



CBM i90l M ONITOR RGB CONVERSION 

ONLY 1 'IMPORTANT - Rfiif iml your rvn ,-. 'by 
fOQ Or 'ruunxlpou Noi i«y OHIwy ■ *Jdti:.CO 



•Cms All 4096COLQUISON THl AMIGA" 
"fUUrCOM*JMlWITHC61. M. AMIGA. AlAtl ETC" 



EXPRESS 
DELIVERY 
ADD £1.95 



ALL ' t - ' i 

M iuDf va: 



AMIGA PRINT LINK 

ON I Y cowmen <om cim uuai hint 
vni.i nMnNi ro im am*sa rr uiimg 
£00 OC tMoi i ib ai nrum. Bin n 



AMIGA PARALLEL PRINTER LEADS 



mi 

lO** " awo toantioNCiMJo imionc 

[Cf.D * *iOOOTOCUJTBON01UC tHIIMC 



NEW 



tmO .'0«TI -I'll "M UMCU IfMCIM 



AMIGA EXTERNAL DISK DRIVE EXTENSION LEADS 



A 



• IHiXTIMKHilLM)— .._ _. 

' IM (ITU I IAD WITH DtlVI ON Oil WITCH 



Trilogic Dept. YC. 

Unit I. 253 New Works Road 
Bradford, BDI2 0QP. 

TEL - (0274) 691 115 




■ FAST MAIL OtDEI SESV Kt PtOKPT DESPATCH All HtCESFUUT INCLUSIVE PIUS 10 DAY MONEY 
tAtt GUAlANTEE ON All ITEMS. PAYMENT IT CASH Off QULS PAYABLE TO TtlLOGIC It POSTAl 
08 Dl* Ot ACCESS ADO El EXHa IO« EXPO»T CHUMS. PAYMENT IN STEALING ONLY PLEASE. 



AMIGA BOOKS 
KIDS AND THE AMIGA (Compute!) £12.95p 
Despite its title this book is tor anybody who wants to learn 
BASIC. Explained in non-technical terms and with lots of 
illustrations, this is an ideal book tor all Amiga newcomers. 
ELEMENTARY AMIGA BASIC (Compute') £12.95p 
More than just a programmers manual, this book is a complete 
primer in the fundamentals of BASIC programming on the Amiga. 
All the main features of this 16-Bit computer are discussed, 
including: Menu Design & Display. Screen & Window creation. 
Music composition, Sound Effects. Text Display & Format, 
Speech. Sprite manipulation & much more. Suitable for 
Beginners. 

AMIGAS DOS REFERENCE GUIDE (Compute!) £14.95p 
This book is both an easily understood tutorial and a 
comprehensive reference guide. You are taken step-by-step 
through the Intricacies of AmigaDOS. from creating a CLI disk 
which by-passes the Workbench to building your own command 
sequence files. Plenty of program examples. 
AMIGA PROGRAMMERS GUIDE (Compute!) £14.95p 
A comprehensive guide to programming the Amiga. Whether you 
program in C. machine code or BASIC, you'll find plenty of 
information to tap the powerful features of the Amiga. Kernel. 
Intuition & DOS examples * Ref. Tables 

INSIDE AMIGA GRAPHICS (Compute!) £14.95p 
Exploit your Amiga's amazing graphics potential with this book. 
Topics discussed include: Using the BHtter Chip. Screen 
Displays, Animation, Windows, and much more. Program listings 
in BASIC, machine code and C. 

AMIGA APPLICATIONS (Compute!) £14.95p 
With 29 different applications discussed - from Games to 
Financial programs, there's something in this book for every 
Amiga user. All the programs are simple to enter as they are 
written Amiga BASIC 

ADVANCED AMIGA BASIC (Compute!) £16.95p 
More than a reference manual, this book is a tutorial offering 
dozens of utilities and programs - covering everything from 
Graphics & Sound to Subroutine & Library Calls, suitable for the 
intermediate to advanced level programmers, this book includes 
'MouseStretch' graphics program, a BASIC keyword Ref., ISO 
Printer codes, and P code s, an d much more. 
COMPUTE! BOOK DISKETTES £ 9.95 

Available for all but KIDS 4 THE AMIGA', these diskettes 
contain most ol the programs found in each Compute! title, 
saving time and effort. 



OTHER AMIGA BOOKS 

Amiga for Beginners (Abacus) - £ 12.95p 

Amiga Tricks and Tips (Abacus) £ 14.95p 

Amiga Machine Language (Abacus) £ 14.95p 

Amiga BASIC - Inside and Out (Abacus) £ I6.95p 

Inside the -Amiga with C (Sams) £ 19.95p 

The Amiga DOS Manual (Bantam) £ 22.95p 

Programming the 68000 (Sybex) £ 22.95p 

Amiga Hardware Reference Manual (Addison-Wesley)E 22.95p 
Amiga Intuition Reference Manual (Addison-Wesley) £ 22.95p 
Amiga ROM Kernel Ref. Manual: Exec (Addison-Wesley)£ 22.95p 

Programmers Guide to the Amiga (Sybex) £ 24.95p 

Amiga Programmers Handbook (Sybex) £ 24.95p 

Amiga Programmers Handbook, Volume 2 (Sybex) . . £ 24.95p 
Amiga ROM Kernel Ret. Manual Libs & Devices 

(Addison-Wesley) £ 32.95p 

OTHER AMIGA BOOK TITLES AVAILABLE ON REQUEST - 
Tele 0706 43519. 
AMIGA CUMANA DISK DRIVE 
CAX 354 3.5 Inch DS Drive - British Made & the BestEPHONE? 
(beware of cheap foreign imports) 
AMIGA APPLICATIONS PROGRAMS 
DataRetrieve (Powerful Database by Abacus Software)£ 44.95p 
TextPro (Value-for-money Word Processor by Abacus 

Software £ «.95 

AMIGA PROGRAMMING 
Devpac 
Assembler . . 



Assempro 

(assembler) £ 44.95 

SAM BASIC £ 64.95p 

A/C BASIC 

(inc Compiler) £124.95p 



. . £ 49.95p 

MCC Pascal £ 69.95p 

Lattice C 
(new version) £139. 95p 



PSYGNOSIS GAMES OFFER 

Obliterator £ 15.95p Deep Space £ 15.95p 

Barbarian £ 1S.95p Terrorpods £ 15.95p 

Arena & Brataccaa £ 19.95p 

JET (Flight Simulator) OFFER 

Hottest Release! Save £'S on RRP' 

JET from SUBLOGIC (creators of Flight Simulator II) £ 29.95p 
+ LATEST GAMES ALWAYS IN STOCK AS SOON AS RELEASED 
TELEPHONE NOW! ' Q 
All Prices include P&P in U.K.. Otherwise Add 20% Per Item (Air-Mail) 
ACCESS/Mastercard Orders and Enquiries Welcome - Tele 0706 43519 

Send Cheque/P.O./ACCESS details to:- 16-Bit Software 
(dept YA). 24 Bankfield Lane. Norden, Rochdale, Lancashire. 
OL11 5RJ. (England) 




ONLY 



£99.95 



inc. VAT 



FEATURES 

•> One year guarantee 

❖ 880K formatted capacity 

❖ Very quiet 

❖ Slimline styling 

❖ Throughport 

❖ Fully compatible 

❖ Suits A500 or A1000 

❖ Top quality Citizen 
drive mechanism 

❖ Long cable for location 
left or right of computer 



STOP! 

STOP! 

STOP! 

Why pay more? 



We can supply you 
this ultra neat, 
high quality 
. Amiga 2nd 
drive for 
f^fc*, an ultra 
www ,ow price 



lb 

All prices VAT/delivery Incl usive. Next day delivery £5.00 extra. 

How to order I F vac 9 m M IC POS' 

Send cheque P.O. or ACCESS.^SA details 111 ■ M 1% 1 

Phone with ACCESS VISA details BP^ T^y M = 1 : II »M =*^jl 

Govt., cduc. S PLC official orders vfelcome W M BajfiC^^^fll 

Same day despatch whenever possible 1 V^^^ wt MI^XA^««m*bM^H^^^'^hi m '- "Tj 

Caller? welcome, open 6 days 9.30-5.30 M^^^^|^^^^U^^^^^^U^^^K£E^9 t^^fc 
All olter-j subject to availability, E.ftO.E. \^^^\*^mT^£l^Z^^EE%Z\Z\*\*m 

U3l^^£|iAiiaVBaBlllBBBfl 
ALSO AT: 1756 PERSHORE RD . COTTER IDG E, BIRMINGHAM, B30 38H TEL: 021 458 4564 




ART PACKAGES 



► 




DPaintll, on Ihe other hand, is a 
miraculous workhorse. I( gives its 
owner one of the most creative sets of 
instruments ever available to the artist. 
The combination of the two programs 
seems to enable one to emulate the 
approaches of artists from the past 
ranging from the delicate glazes of 
Titian to the wild impasto swirls of 
Van Gogh. 

In spite of the flicker (which can be 
lamed considerably with a sheet of 
grey perspex cut to fit your monitor - 
or one of the proprietary anti-glare 
screens such as Suncom's 
GlareDownl2 which fits the Amiga 
1080 monitor), many artists prefer the 
interlaced mode of 300 x 400 in 
DPaintll. In this mode you have the 
vertical resolution as the hi-res mode 
plus the lull 32 colours. When you load 
this mode into DigiView. it slips in 
with no change of image size or 
proportion. If you work in hi-res 640 X 
400 and bring it into DigiPaint 320 X 
400. the 640 is compressed into 320 but 
some of the 4096 colours make up for 
the loss of resolution. . .so. . . you have 



what is effectively a 640X400 hi-res 
image displaying 4096 plus colours. 
Yes. 4096 plus colours since there are 
still more colours achieved with a 
dithering control. 

Let it be known that such 
manipulations don't come cheaply. 
They eat memory voraciously. Don't 
even think of the hi-res modes if you 
don't have a megabyte tucked away 
somewhere. Any more than a megabyte 
doesn't help due to the way the Amiga 
1000 manages its graphics. In addition 
to the advantages to DPaintU's hi-res. 
the "spare page" (hit key J) is usually 
available since it swaps in and out of 
the megabyte of Fast Ram. When in 
DPaintll you can check on memory 
available by hitting CTRL and "A". 

To summarise the previous two 
paragraphs concerning resolution 
modes and screen swaps between the 
two programs; you can load any 
DPaintll image into any DigiPaint 
and correct for a correctly presented 
image. . .or distort the DPaintll one 
for a creative effect. However, once 
into DigiPaint you cannot go back into 
DPaintll! 



Fortunately a new program allows 
you to do that, and also further 
manipulation to IFF files. Butcher by 
Eagle Tree Software. P.O. Box 164, 
Hopewell, VA 23860 USA (804) 452- 
0623 is a graphics program for the 
Amiga designed to complement paint 
programs, and digitisers reads the 
blurb on the disk jacket. Butcher also 
does Edge Mapping, makes a halftone 
picture of black and white dots, 
generates unusual colour effects such 
as positive-negative reversals, 
complementary colours, false colours, 
toning, separations, and will enable 
you to design any shape you desire for 
displaying a picture as a mosaic of that 
shape. This mosaic feature makes any 
Amiga owner an instant stained glass 
designer. You can also turn your 
images into needle point or tapestry 
designs! More sophisticated utilities 
are included. The program makes 
histograms of colour register usage, 
sorts registers, examine bit-planes and 
many more miracles. 

A final tip about DPaintll mode 
changes. It seems that you can "change 
up" with a loss in size of the total 
image, but be careful the way you 
change a hi-res down to a low-res. By 
switching numbers of colours in the 
low-res mode to match or lower than 
the palette used in hi-res. you can have 
that hi-res image as a quadruple size 
image which may be scanned with the 
arrow keys. Try working on the image 
in this magnification.then relocate it in 
hi-res using Screen Format Requester. 

Starting an Image 

Then where shall you get the images to 
manipulate? That is where our first 
tool comes in. It is an image grabber 
from NewTec called DigiView which 
will put any two dimensional picture 
you digitise with a TV camera using 
their colour wheel RGB filters into an 
IFF file compatible with most Amiga 
graphic programs. (The preferred 
camera with clear instructions on its 
use are discussed in the new User's 
Manual supplied by NewTec. An 
excellent article on the whole system 
was published by the technical 
computer magazine Byte in March 
1987.) We owe the file standardisation 
to Electronic Art's development of the 
file structure called IFF, or 
Interchange File Format. If you want 
to read more about IFF structure, 
Amiga Technical Support offers a 
manual called The Electronics Arts 
IFF 85 Manual for S20. You get both 
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documents and a disk. Contact Kim 
Montgomery, 1200 Wilson Drive, 
West Chester. PA. 19380 USA.) 

New developments by program- 
mers at the World's Biggest Computer 
Magazine (two pounds, four and three 
quarters ounces by weight - one 
hundred thirty cubic inches by volume 
and called Computer Shopper) have 
gone even further with interchanging 
file formats. The October issue 
contained information on a Public 
Domain program which will swap 
images between the Amiga. Atari 
ST(SS) and MSDOS. 

There is also a new program which 
will interchange objects between 
Sculpt 3D, Videoscape 3D and Forms 
in Flight. It is called Interchange and 
was developed by John Foust who was 
the Technical Editor of Amazing 
Computing which is a very good 
Amiga magazine with a professional 
slant towards programming. These 
video programs will have to wait their 
turn in this series. 

Hand Done Images 

DigiView has brought photographic 
imaging to the Amiga user for a 
reasonable cost. There is. however, the 
rich world of hand manipulation 
imaging. The new Summagraphics 
tablets which have now joined Easyl 
with Amiga compatible digitising 
boards, make the transfer from pencil 
and paper to computer screen drawing 
simple. Having used a Koala digitising 
tablet on the Commodore 64 for 
several years, the mouse on my Amiga 
was an awkward tool when I first tried 
lo draw freehanded. The high prices of 
the digitising tablets forced me lo slick 

with the mouse. 

Reaction speeds of the mouse can 
be controlled from Preferences on the 
Workbench. The surface on which you 
operate the mouse are also a factor in 
its control. Try the differences between 
a polished desktop, a regular 
rubberised mouse pad and the slight 
foam texture of some plastics which 
add friction to the pull of the ball. An 
occasional cleaning of the mouse ball 
may be needed. Be sure to follow your 
manual's instructions accurately. 

Much of the work using Digipaint 
must be done with the commands 
FILL and MODE menu Shading. You 
must trace the outline of the area you 
wish to modify by using the one pixel 
brush. This brush gets progressively 
difficult to control as you proceed with 
the drawing. You may prefer to use 



short segments of the Straight Line- 
icon drawing tool, clicking LEFT 
mouse button after each segment to 
form a continuous contour under a 
steadier control. The Right Mouse 
button sets the line. 

Since Shading is such a powerful 
modification tool to bring the richness 
of 4096 colours to your 320x400 image 
started in DPaintll. use it fully. When 
you select Shading, the MENU line 
will display a thin long box called 
Dither Control. To its right is the 
Position Box which displays the 
position of the greatest density of the 
colour with which you have chosen to 
shade. There is a small solid square in 
the centre when you first activate the 
feature. Drag it with the LEFT button 
to the spot where you want the heaviest 
concentration of the colour. The 
density will feather out on your image 
from the spot both horizontally and 
vertically. If you want shading strictly 
horizontally or vertically, move over 
to the directional arrows at the right 
and click one of them off to reveal a 
bar inside the Position Box replacing 
the tiny square. Thai bar will be either 
a horizontal or vertical band. Shift it to 
place your density where you choose. 

Hidden in the command AND of 
Digipaint is a colour separation utility 
which artists working with 
autographies (handmade prints, i.e. 
silkscreen, block prints, lithos and 
etchings) will find very useful if they 
want to try three colour printing. The 
56 page manual of DigiPaint fully 
explains the above procedure as well as 
the operating instructions for the 
program. NewTcc. by hiding the secret 
password for DigiPaint therein, 
requires you to keep that manual 
before you at all times. As with 
Marauder II, the fine copy program, 
one must look up a page number, a line 
and a word in the book to answer the 
question asked before the protection is 
lifted. Unlike Marauder, who has gone 
loa built-inlo-the-program page, line, 
word list. NewTec's book must always 
be consulted. 

A Step By Step Procedure 

The January Your Amiga cover. Space 
Invaders, was designed on its side to be 
used as a vertical. I used a tricky 
technique in DigiPaint to get this one. 
First, a grid was made with DPaintll 
and tilted into a perspective which was 
spiffed-up with the anti-aliasing mode. 
Then, it was merged from [he second 
place screen of a blended blue and 



black sky made in the HAM mode of 
DigiPaint. The little space ships 
arrived and started firing their rays 
after I discovered the tricks of blending 
those pearly glass bubbles. They were 
drawn with the circle icon and 
modified with FILL and Shading. 

Another hand made image, the 
Woo Ladies is a blend using 
RubThhru in DigiPaint. The nude 
man was digitised from a large 
charcoal drawing. The ladies were 
duplicated and modified from a 
painting of one lady done using the 
Aegis Paint program. They were 
loaded to DigiPaint's 320X400 and 
from SWAP copied to the back spare 
screen. Using Rub Thru from the menu 
the ladies were revealed through the 
black front screen by using the oval 
icon. Later, in a similar manner, the 
man was revealed onto the front screen 
with a free-form use of the large spot 
brush. 

Balloon Landings started as a 
DPaintll perspective exercise in 
HIRES using 16 colours. Half of these 
colours were used in a spread of values 
for the browns and hall for the blues. 
The range for each was then used to fill 
the perspective grids. Later, saved and 
transferred, the 4096 colours of Digi- 
Paint HAM added the fiery colours of 
the landing pit and the cool colours of 
the balloons. Note the balloon high 
lights done with the combination small 
square density placement of Shading. 
The enlarged pixels of the balloon with 
its pixel people in the foreground are 
purposely enlarged with Butcher to 
contrast with the tiny pixels of the rest 
of the distant balloons. 

More ways of using these two 
programs together continue to suggest 
themselves. If you have any difficulty 
in understanding some of the more 
complex operations discussed in the 
use of DigiPaint and DeluxePainlll 
may I guide you toward the interactive 
tutorials published by RGB Video 
Creations, 2574 PGA Blved.. Suite 
104. Palm Beach Gardens, Florida 
33410. HB Marketing of Fellham, 
Middlesex. U.K. should be handling 
them soon. They call the scries 
Dcluxehelp and have already 
published disks for DPaintll, and 
DigiPaint. Soon to come is 
DeluxeHelp for Calligrapher. Down- 
the-road-a-piece, using the same 
tutorial interaction, will be programs 
for Pagesetter, Photonpaint and 
Express Paint. Your Amiga will be 
exploring the last mentioned third 
generation (post DPaintll) painting 
programs in the near future. 
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LEISURE SOFTWARE 



Blaekshadaw 

Coessmastor 2000 

Dark Castle 

Dclonder ol the Crown 

Destroyer 

Flight Simulator II 

Garrison 

Insanity Fight 

Jlnxter 

Kampigmppe 

King o'Chicago 

Marble Madnesa 

Mercenary Compendium 

Obi iterator 

Porta ot Call 

Return to Atlantis 

Road Wars 

Shadowgate 

Slaygun 

Star Wars 

Test Drive 

The Pawn 

Xenon 



£15 
C1B 
C1B 
£23 

da 

E38 
£19 
£18 
£19 
£30 
£23 
£15 
£18 
£19 
£30 
£19 
£15 
£19 
£19 
£16 
£19 
£17 
£18 



Business oonwari: 




I IIMItloe 
UIIIIIICS 




intellitype (Typing Tutor) 


£20 


CLImate 


£32 


Intro CAD 


£50 


DevPacAmiga 


£45 


Maxiplan 500 


£90 


Lattice C V 4.0 


£160 


Maxiplan 
Pro Write 


£130 


Marauder 2 (Copier) 


£30 


£70 


Mirror Hacker Pack 


£40 


Superbase Personal 


£80 


Pro)ecl D 


£30 


SupertMM Professional 
Text Pro 


DSfl 

£50 


Ncn HRODUOTS 




The Works 


£125 


BMX Simulator 


£12 


XCAD 


£00 


Bubble Bobble 


£18 


Hardware 




Carrier Command 
Deluxe Productions 


£19 
£65 


Amiga A500 


Phone 


Dungeon Master 


£19 


Amiga A2000 




ECD 


£19 


Cumana 3.5* DISC Drive 


£125 


Elite 


Phone 


Digl-View 2.0 


£160 


Ferrari Formula 1 


£24 


A500/A2000 Digwiew Adaptor 


£20 


Grid Iron (American Football) 


£24 


Jitter Rid (remove interlace dicker) 15 


Jet (Subiogic) 


£40 


Amiga Printer Lead (Slalo modol) 15 


Predator 


£19 


A500 Genick 


£270 


Stnke Force Harrier 


£18 


SoundScape Sampler 


£90 


UMS 


£19 


Futuresound Sampler 


£170 


Wizball 


£16 


Perfect Sound Sampler 


£70 






A 1084 Monitor 


BM 







SOUND & GRAPHICS 

Aegis Video Tiller £60 

Deluxe Paint II £60 

Doluxe Music £60 

Deluxe Video 12 £53 

Dlgipaint £55 

Director £60 

Dynamic Drums £55 

Pro Video CGI £130 

Sculpt 30 £70 

SoundScape Pro MIDI Studio £145 

Videoscape 3D £120 

Books 

AmigesDoa Manula £23 

Amiga Programmers Guide £115 

Hardware Reference Manual £23 

Intuition Reference Manual £23 

Kickstart Guide £12 
Programmers Guide to the Amiga £24 

ROM Kernel: Exec £23 
ROM Kernel: Libraries A Devices £33 

68000 Users Guide £8 

AmlgaBaslc. Inside & Out £16 



Starboard 2 - probably (he besl memory upgrade for the Amiga Series. 

Why do we think the starboard Is the best memory board on the Amiga? Well, firstly you can 
uso it on oil 3 models ot the Amiga (There is an A500 and an A1000 version of the Starboard 
and you can gel an A?000 adaptor ot either version it you upgrade). You can have versions 
with OK. 512K. 1MB or 2MB RAM. and each version Is upgradeable bo you can use your own 
RAM chips it you like There Is also the Option to use a 68881 maths co-processor, partly checked 
RAM. 'Sticky' RAM-Disc and onboard clock and there Is also a hard disc controller to 'it inside 
the Starboard al under £100 due out soon. You can also have upto 4 Starboards connected together 
to make upto 9MB Total RAM. 

This is just a brio! description ot what the Starboard can do. phone or write tor more detaliks 
and pricing 



10 Unbranded 3.5' Discs £11 
In Storage Box £13 
10 Branded Discs £18 



Publishing Partner Professional 

The besl DTP Program™ on (ho Amiga, nothing else comes dose 
WeVa Been uumg a reduced version on the 5TS for the lost 9 months 
cos tharos boon nothing any good on the Amiga, unbl NOW 



Personal Callers Alt Prices include VAT & Delivery to UK 

Welbeck House (69 Loughborough Rd), 
West Bridgford, Nottm. 

(Mon-Frl: 12 - 5.20 other times by appointment) 

Tel: (0602) 820106/455114 



Malt Order Address 
MPC SOFTWARE 
72. Julian Rd.,West Brldford, 
Nottingham NG2 5AN 



AMIGA 

SOFTWARE 
SPECIALIST 



TITLE 

Auto Jewel * 
Al-en Strike 
Adv Con Sol 
Artie Fo* 
Aruoks Tom Ei 
Arena/Braiacus 
Archon ie\2 
Back gammon 
Bards Talc 
Boo wed time 
Bureaucracy 
Barbarians 
Balance Ot Power 
Ballyhoo 

Becalash 

Bali Raider 

Brain&torm 

Bone Cruncher" 

■ma Thru Time" 

Cnuy Cars 

Sevan Cuies Gold 

Cruncher far lory 

Cut t Id oats 

Challenger 

Championship Go II* 

Cnessmaiter 2000 

Chf« (the Art Of> 

California Gamos* 

Dark Cashe 

Dafwder Of Crown 

Oiablo 

0-aa Vu 

Demolition 

Or Fruit 

Oeaohne 

Deep Space 

Ean Weaver Bum run 

Enchanter 

EagtesNest 

fooitnii Fortune* 

FUton F 16* 

Faery Tale AO. 

Feud 

Fi«jhl Sim V 
Fetal Tnfl 
Firepower 



OUR 
RRP PRICE 
2499 1B30 
19 96 15.00 
29.95 31.50 
7995 31.90 
26 75 20 50 
3495 24.75 
29 95 21.50 

9 99 7.50 
24 95 IB. 50 
2- 99 12.00 
34 99 24.75 
24 95 18.50 
39 95 28.50 
29 99 21 SO 
19 95 15.50 
1995 1S.S0 

9 95 7.50 
1*95 11.50 

995 JM 
2450 18.50 
29 95 21.50 

9 95 7.50 
29 99 12.00 

9.95 7.50 
34 99 24.75 
24 95 18.50 
74 96 18.50 
24 90 18 50 
04 95 18.50 
29 95 21.50 
19 95 15 50 
29 95 21.50 

9 75 7.50 

9 95 7.50 
29 99 12.00 
74 99 18.50 
24 95 II 50 
29 99 12.00 
19 95 15.50 
24 9". 18.50 

49 99 32.50 
9 99 7.50 

-II 99 32.50 
9 96 740 

2495 18.50 



Golden Path 
Gnome Banner 
Gnd Start 
Goldiurmer 
Guild of Thieves 
Garrison 
Hitch Hrt«r 
Holly wood Hijin* 
Hollywood Poker 
HardtWI 
Hacker 1 I 2 
H.fi 33 
InliOol 

Indoor Sports 
impact 

ins an. gniy Frght 
Jump Jot* 
Jewel Ol Darkness 
Jmxte* 
.i ;-n Manli 
Kings Quest Pack 
Kwasimodo 
KampiQruppe 
Kaiale Krd 
Karate Kid 2 
Kniling Gran Pri» 
Knighl Ore 
Kmg Of Chicago 
Kiksfan 2 
Leather Goddesa 
le-sure Suit Larry 
Leader boa id 
Liltle Computer P 
Lev-sihan 
Lurking Honor 
Mercenary 
Mech Brigade* 
Mindshadow 
Mind Forever 
Moo hi us* 
Moon Mist 
Mamie Madness 
Mourn Trao 
Mean lB 
Mission Elevator 
Las Vegas 
Ninja Mission 
Nord and Berl 



-9 95 15.50 
14 95 11.50 
14 95 10.50 
24 95 1850 

21 m ifl. so 

29 95 21.50 
29 99 2130 
29.99 21.50 
19 95 15.50 
24 95 18.50 
74 99 12.00 

9 95 7.50 
29 99 12-00 
1950 15.00 
14 95 9.75 
24 95 18.50 

9 96 7.50 
19.95 15.50 
24 95 IB SO 

9 95 7 50 
24 99 18.50 

9 95 7 JO 
29 99 21.50 
1995 15.50 
24 95 1850 

9.95 7.50 
24 95 18.50 
29 09 31.50 

9 99 7.50 
29 95 31.50 

24 !K» 1150 

24 96 1 850 
34 99 34.75 
19 95 15-50 
24 95 1 850 
24 95 IB 50 
79 99 21.50* 
24 99 12.00 
34 99 34.75 
21.70 18.75* 
29 95 21 50 
29 95 21.50 
14 95 11.50 
29 99 21.50 
19 95 18.50 
996 7.W 
9 99 7.50 
24 95 18 50 



□TIB On O-.r 

Ogre 
Otnoiio 
Phalam 
Phanlasre 3 
Pianeitali 
p men 

Portal 
Pawn 
Road wars 
Road war 3000 
Hoc«y 
Roo October 
Space Quest 

.[.'. - Bj'IIi: 

Srx-ilBrea.er 

Space Ranger 

Sky Fighter 

Suspended 

Super Huey 

Suspecl 

Sorer or 

StaliontaH 

Starcross 

Star Glider 

511*01 ■•■•<; 

Silicon Dreams 

Skylo* 

Shadow gate 

Space Port 

SmtMd Throne Falcon 

Smbad 

Shanghai 

Sea Stalker 

Strike Force Harrier* 

Surgeon 

SO I 

Strip Poker 
Strip Poker 2 
Skylight 
SWooper 
Rasa Times 
Test Drive 
Thai Buirvg 
Time Bandits 
Tetns 
Trimly 
TerroiDOds 



29 95 21 50 
24 99 18.50 

9 95 7.50 

9.75 7.S0 
24 99 1850 
29 99 13.00 
14 95 1130 
3499 12.00 
24 96 21.50 
19 96 1550 
24.99 18.50 

995 7.50 
2195 1650 
29 99 21.50 

9 96 7.50 
29 99 13.00 

999 730 
14 95 1130 
79 99 13.00 
1999 15.50 
7999 12.00 
29 99 12.00 
29 95 12.00 
29 95 13.00 
2495 18.50 
24 95 IB.50 
19 95 1530 
14 95 1130 
24 95 1B.50 
19 95 1530 
29 95 21.50 
39 95 24.75 
24 99 18.50 
3999 12.00 

49 96 33.50 
29 95 31.50 
995 7.50 

14 95 11.S0 
19 95 15.50 
24 99 13.00 
24 95 18.50 
9 95 7.50 
1999 £15.50 
1999 15.50 
3499 12.00 
24 95 18 50 



Temple Of Apshai' 


24 99 1830' 


??7?7 


19 95 15 50 


Ultima 3 


24 99 1B30 


Unrvited 


79 95 21.50 


U.MS* 


24 96 IB 50 


Vaders 


995 7.50 


Winter Gamos" 


74 99 18.50 


Weslorn Games 


1095 1550 


Wmler Olympiad 


19 95 15.50 


Witness 


79 99 21.50 


World Games- 


24 99 iB 50 - 


Wish hunger 


29 99 21.50 


Xenon 


1999 15.50 


Zorks 1-3 


29 99 12.00 



All prices marked ' will be 
shipped on release data. 

All our prices include VAT 
and First Class Post. 
Telephone 

(0753) 682988 

For personal service please 
make cheques payable to CLIK 
and send lo: 

CLIK, UNIT 1, 
WILLOWSEA FARM, 
SPOUT LANE NORTH,. 
STANWELL MOOR, 
STAINES, MIDDX. 
TW19 6BW. 
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□ AMIGA PRO SAMPLER STUDIO 




Separte «niU Lna wa^fim wirtDws ptua ma 
hmcUoti "f BW mmlwra lor fine laurto MJua? 

MM rropUffile wtt many *1iht ■■■El 



• A bp qiallty muwI aropllr* systta u * rnahH*i 
prut 

• All tin unai foUmw * wtoptag flymen) [0» 

• ton maolunfl code wftmn >r rralumr tonatloM. 

• Hiree staple ndiUr* 

• HKUImr tourney (Upiy 

• HMJUaelmJ nKarc 

• FUm saved ID BT format 

• AflJuaUtUe manual. mflcmtU; man) U-j( lt«i 

ONLY £69.99 COMPLETE SYSTEM, PLEASE STATE ASOO/ 1000/2000 



S.-fl*ifB ftfmi can I* uod wiUiui oUlsr miattc 

Hmmrao. aipy. no. clur pha Wlier - m fvain>n 
UtcrcQhun* aid mput >,' Jack and Din 
innatwtjnnii 

3D ini* "f rued mvuform Rave «Eor » I 
y..ii- iiwn mvttfarcia or aC?.at mfUnf aim 



□ DAT EL JAMMER 

lb complement the Sample Studio ihe Datel 
Jammer gives you a 5 octave keyboard to 
play and record your sampled sounds 

FBJffUBESi 

• 2 and 3 note chords 

• 4 track sequencer up to 9999 
events. 

• Tempo and Beat Controls 

• Mixer Controls on Instruments 

• Load and Save sequence. 

• Works on standard IFF file sounds. 





□ DISK/STORAGE 
BOX OFFERS 

• DD40 holds 40 3V disks Iockahle 

only €6.99 

• DD80 holds 80 3ia" disks lockable 
ONLY C8-99 

• Disks - 5MP D/DS/D. 

• Top quality, bulk packed with 
cables. 

ONLY £22.99 POE88. 



□ DATA/SWITCH 
BOXES 

• A D Xn* axuxa tma prmUm to oat Lumpufcr 

■i-r.i I 

• CeotKain iduhU^ or HBM ( (tonal ) amnecltca 
(SS | . • m 

ONLY €24.99 

• AK 5pi omoaol Uuw prtrure lo me emptea 

r ...» .-.-!« 

• Cwtroaw or itSLSJ mihimimip 

only €34.99 

• InWltftr.l Pr\DUe Shamr 

• 5Bare one Printer Iwtwtwo t»7 simpMw 

• .i.r- - -'.'-iL'i. • ic*>! ti Ki*w ys": compzur 

• Hiii'i «nal or OnliMiiica «mQ«lx>na pinue Bain 

only €79.99 




□ PRINTER CABLES 

• 25 pin 'D' to 36 way Centronics 
parallel lead. 

• A 500 or 1000 please state. 

• 1.2m length. 

only £7-99 

• 25 pin 'D' to 26 pin 'D' - serial 
printer lead. 

• A500 or 1000 - please state. 

• 2m length. 

only €7.99 

QROBOTARM — Full Function - 5 Axis Movement 

I Comes with Accessories including 'FTngw' 
Jaws, Magnetic Attachment. Shovel 9x4 
4 SBbtoang Suction Base Legs. etc 

• Uses 4 m batteries ( not supplied) » 
power motor movement so uses no cob 
puter power 

• Self contained, ready to use (except Uffl 

lojitmkB i 

only €39.99 



□ EPROM 
PROGRAMMER 

• Easy v use, highly efficient Kprom 
programmer 

• Programs 2764/27128/2^56/ 27512 Bproms 

• Programs 12.5v or 21v 

• HUOii and CUDS types 

• Load and Save Pile functions 

• HEX and ASCII Dump o( Memory. 

• Menu driven Program features 8LANK, 
READ. BURN and VERIFY functions. 

• Zero Force insertion social. 

• A500/2000 or 1000 model ( please specify) 

ONLY €39.99 COMPLETE 



• Explore the fascinating science of Robotics 
with this full feature Robot Arm. 

• Human like dexterity - with 5 Asa of 
movement it Is so versatile. It can manip- 
ulate small objects with amazing ability. 

• Easily controlled using 2 Joysticks ( any 
9 pin type ) or connect U your Amiga 
with our Interface t Software to give 
Computer. 'Robotic control ( see Interface 
offer). 

□ INTERFACE OFFER 

• Unique Software/Hardware package U 
allow you to interface your Amiga with the 
Robotarm. 

• train mode allows you to store and then 
repeat movement sequences 

• Very easy to use 



• This Interface is not needed to use tin 
Robotarm but interfacing with your &rjf 
has great possibliQas 

only €19.99 
complete with cables. 




DAiEL ELECC=lOniO 



□ EXTERNAL 3.5 DISK DRIVE 



9 Sunline extra low profit* unit - coly 8 " iaaff 

# Tliraipirnrt aJtnw* MgAAM <B* *f* 

# * wpertiy «ylid run flnlahil il umfo raiouni 

# Fully oepaoiila 

# 1 =n£ unftiriullad ni[«itfj 

# God Mngth «Kt fcr pmunnntf mi ywir disk He 

ONLY £ 1 1 4.99 POST FREE 

ADD (£6 for Courier delivery If required). 



• Vtiu tor tor mmrj - tmhn jwi biy a dnm. 
pta» now* Ififl ) MrM - ttiH dflVB bu in 
HBC flirv* unft and 1* tuuwd in i import) hnmn£ 
roan? "unu BWiafiUi an bjfi ic s pre* And oic Ik 
• sUn&N Don i «{W)d ft few pmmln taw Bd and 
up «U "ftt*Bh' - and iwvaber jrur aw buyim 
from in* rujmlarturw 

• Oimplfl* do mora w tan/ 



□ 51 2K RAM EXTENSION • A 500 

• Available with/without calendar clock option 
t Simply plugs internally into a A500 Blot 

• Switch In/out with switch supplied 

• Fitted in minutes - no soldering etc. 

• With calendar/clock onboard time/date automatically booted 

• Battery backed to retain time/date 

ONLY £79*99 FOR STANDARD S12K CARD OR 

ONLY £89.? FOR VERSION WITH CLOCK/ CALENDAR 





use the 
/our Amiga] 



O MARAUDER II 
• Quite simply the best disk copier available for the Amiga 
(ill models) 

_| Special 'Strategy Piles' cope with even the 
most advanced protection schema 

J Supports upto 6 drives simultaneously for 
multiple copies 

Q Regular updates available we always 
ship Lbe latest 

l_| Fast operation - typically around 80 
seconds 

"tt Q USA's top selling copier 

ONLY £29.99 POST FREE 



J Si^wrfaat disk copier will copy almost any 
atnmercla) disk 

"J P^end^ n&er Interlace Mouse drives 
I throughout 

JCbnipletely compatible with Amiga 
BulU&slUDg system 

J a-:. irT-rypla many encoded programs 
i&dudlrg DPrint/Vldeo/ Palnt/Music/H 




PRIM SWF 
AM SCREEN. 
IRO.M \\V PROGRAM 




□ MIDIM ASTER 

• Full Midi Interface for A500/ 
2000/1000 (Please state model) 

• Compatible with most leading 
Midi pacbiges (inc. D /Music) 

• Midi In - Midi0utx3 - 
Midi Thru 

• Fully Opto Isolated 

• No need to pay more - 
Pull Midi standard 

onlt €34.99 



□ G RABBIT 

• Grabble Is a transparent Screen Grabber 
program 

• Always there - simple key operation 
0 Drives dozens of Printers 

• Requires only 10R Ram 

• A true productivity tooll 

• Very quick operation - does not require 
screen on during printing 

• Free 'ANYTIME" program lets you update 
your own colour palette preferences 



o N1 ,£21.99 



POST FREE 



ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRS 

HOW TO ORDER .... 


BY PHONE 

07B2 273815 
24 hr Credit Card Line 


BY POST 

Send cheque FOB made 


BY FAX 
0782 364510 

UK ORDERS POST FREE - 
EUROPE ADD 61 
OVERSEAS ADD fio 



DAiEL 



ELECC30I1IO 



UNITS 8/9, DEWSBUHY ROAD, FENTON INDUSTRIAL ESTATE, 
FENTON, STOKE-ON-TRENT 


SALES 0NU 
0782 27381S 


TECHNICAL ONLY 
0782 202258 



DBS 
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Sculpt 3D 



An innovative graphics package thai takes a lot of the 
hard work out o f draw ing in perspective 



By Mary Branscombe 



The Amiga's famed graphics 
capabilities have always been 
renowned. All machines in the 
Amiga range have a number of high 
resolution modes available, and with a 
minimum of 5I2K in modern Amigas, 
it is not surprising to see a number of 
really special graphics packages at last 
becoming available for this powerful 
machine. 

Sulpt 3D is an interesting package 
in that it is not a purely art based 
package, neither is it a typical design 
package (for example CAD). Sculpt 
3D enables the user to draw on the 
screen in freehand, but in any one of 
three projections (as is common with 
technical drawings). It just about 
allows photographic control over the 
rendered image, by positioning 
"lamps" at certain places (either on or 
off the screen) thus generating literally 



thousands, perhaps millions, of 
possible shades and depth changes. 

What is Sculpt 3D? 



Sculpt 3D can best be described as an 
interactive solid modelling editor, 
combined with ray tracing software to 
generate very realistic images on the 
screen. This means that Sculpt 3D can 
be used to construct a computer 
simulation of any solid shape you care 
to imagine. There isn't any 
conventional parallel I can use to 
explain the design process, but 
something in the vein of "carving 
shapes out of solid air" will probably 
do. 

Details are something Sculpt 3D 
takes care of quite well - shades, 
shadows and perspectives are all 



handled by the editor. Because the 
drawing is created on a three screen 
"board" on the screen, painting a 
picture must be methodical and 
planned - you will have to work out 
things such as depth and angles for 
yourself, but hidden line removal and 
perspectives can all be handled. 



Firs I Steps 

The most important thing is to make 
sure you have a backup of the disk up 
and running with a copy of the 
Workbench. If you have a 5I2K in 
order to reach Sculpt 3D's unstated 
minimum of one Megabyte, you can 
use Sculpt with a 5I2K Amiga (for 
example, a basic Amiga 500) as I have 
done, but rendering images, drawing 
screens and using the high resolution 
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modes arc made much simpler when 
using this package on an Amiga vvilh 
ihe one Megabyte upgrade. A dual 
drive is also a boon as there is some 
disk swapping from lime lo lime. 

Once you have booied up the disk 
and you are inside the first level of 
Sculpt 3D, you are presented with 
three windows, which is called "Tri 
View". This is a necessity as a 
computer can only represent images as 
3D on a fiat 2D screen. In order to 
actually draw in 3D, you need to 
display images in orthographic 
projection, hence the Tri Viewer's 
approach of front, sides and lop view 
thai form part of the complete image. 

Each window has a series of 
gadgets that are used to reposition the 
image in each view, each window hasa 
blue cross, and within each window 
you can zoom in or oul of a picture 
thus rescaling the image to your own 
size. Naturally all windows can be 
resized lo accommodate larger or 
more detailed drawings as and when 
necessary. 

II you have enough money, (i.e. 
one Megabyte or more), you can run 
oiher packages at the same time. 
Sculpt 3D supports the Amiga 
"Intuition" multitasking environment, 
so it is possible to run a wordprocessor 
or a few tools from the workbench or 
any oilier desktop alongside Sculpt 
3D. I have found that it is a good idea 
to have the "Notepad" and a 
"calculator" in the RAM disk as you 
draw. 

A word of warning though. Sculpt 
3D is not fasi. Because of the very 
complex drawing calculations being 
performed, running a wordprocessor 
at the same time as Sculpt 3D will slow- 
things down even more lhan normal. A 
standard ray trace of a conical 
pyramid (i.e. a simple object) will take 
a few minutes to compute, bui with 
something a little more complex (like 
the famous byte by byte juggling man 
demo) these can take literally days per 
frame. 

However, if you have had any 
experience of technical drawing, then 
you will find Sculpt 3D"s approach 
delightfully simple. 

Menu Operations 

Most of the commands issued to 
Sculpt 3D arc made through the use of 
icons, windows and pulldown menus. 
To make the menus visible, press the 
right hand mouse button down and 
hold it down. The menus show up 



(typically enough) as a bar along the 
top of the screen as PROJECT, EDIT, 
TOOLS. OBSERVER, and WORLD. 
To see more of the menu choices you 
move the pointer over the word in the 
same way you would by operating 
Workbench. 

Probably the first thing you will 
want to do is load in a picture that is 
ready made for you to play with. 
Sculpt 3D hasa few, but not many, and 
the few thai are supplied on the master 
disk are very simple examples of how 
to design simple objects like the coffee 
cup or the small house. 

A "scene" consists of separate 
entities such as "lamps", "observer", 
"world" and "objects". You can load 
in all of these or only one of them if you 
like - personally at this stage it is good 
to load in all items bar the "lamps" 
information. Try and experiment with 
single light sources to see how effective 
the shadowing system really is! 

It is now possible to go to the Tri 
View and have a look at the complete 
image of the house. By altering your 
position and relative distance lo the 
house, you can walk around it. and 
even go inside the house - with a little 
care! 

The backgrounds are interesting in 
that Sculpt 3D actually draws shadows 
in perspective, bul should you want the 
idea of perspective made really clear, 
you could always use the checkered 
pallcrn supplied (as part of the 
package) as a floor or even as a "sky". 
Some really weird effects can be 
achieved by using both with mutually 
opposing checkered patterns, so they 
meet up somewhere on the horizon - 
it'll screw up your retinas, but whai a 
nice way to go! 

The concept of having a "sky" on 
the screen is an interesting one. in that 
il is a horizon biseciing the screen 
somewhere in the middle. This can be 
altered so that the line appears more or 
less anywhere on the screen so the 
eventual surroundings are very 
spacious to begin with. 

Of the supplied "tools" Sculpt 3D 
has for drawing, there are many for 
distorting basic shapes, so, for 
example it is very easy to create lovely 
rolling hills on a surface by creating a 
"disk" (a circle with no depth) and 
then rip up a few chinks of "earth" by 
pulling il oul with a "magnet". This 
has the advantage of making shapes 
very natural, and if you want 
undulating shapes (perhaps for the 
features of a face) then this is a very 
useful tool. However be warned - this 
is probably the most memory greedy 



and time consuming task you can give 
to Sculpt 3D to calculate. 

Naturally there arc other tools that 
enable you to distort shapes. Out of the 
oilier gadgets, ihe most interesting is 
the facility to naturally curve a shape 
(ideal for rounding off ends) and for 
extruding (similar to the magnet - but 
this time the "extrude" tool firsi 
performs a fill operation, if possible, 
and then duplicates the selected object 
and then links the duplicated and the 
selected object). For these operations 
the "dragger" is used in one or more of 
the Tri View windows so that you can 
create lubes, poles, blocks or any 
upright or flai regular shape. Even a 
high-rise block can be made from an 
extruded slab. 

But the shape distortion tools are 
not all that Sculpt 3D has to offer. The 
Observer tools are also very useful 
because they can alter the overall 
image - as if you were looking at the 
whole picture and not just specific 
items (as you are doing when just using 
tools). The Observer Painting Mode 
sets the observer to paint mode thereby 
enabling you to cover a face with a 
single colour without using shading or 
depth effects. 

In this mode, shadows are not 
rendered. Because Sculpt 3D has to 
calculate the effects of these on the ray 
trace, leaving out shadows (at the 
initial design phase) is a quick way of 
producing an image after its wire 
frame draft. 

Snapshot Observer Mode sets the 
observer in a mode which creates a ray- 
traced image which excludes the effect 
of shadows. The time taken lo produce 
an image is proportional lo the image 
size, so small images can be produced 
much quickly than larger images. This 
is something to bear in mind when 
drawing out an image - do you want a 
large image full of detail that lakes five 
minutes (and probably longer) to 
compute, or do you just warn the 
general picture (thereby cutting the 
compute time down to a quarter. 

On the Amiga ihere are different 
modes that enable the user to specify 
different resolutions for different 
applictions. While the High 
Resolution mode (600 X 600) utilises 
the best Amiga graphics, some very 
impressive effects can be rendered 
using the Low Resolution modes - if 
HAM Graphics are used, they are 
displayed in low resolution mode, 

Sculpt 3D gives you full control 
over the screen interlace. There is 
adequate support for adding bit planes 
with any screen mode - adding bit 
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planes means that the number of 
colours you select arc raised by the 
number of ihe power of your bit 
planes. So if you are using a bit plane 
number of greater than 12. then Sculpt 
3D will give you the option of saving 
an RGB file; 0 is the default state. 

Using Sculpt 3D 

This is a very impressive package and 
although it is not easy to use, it is 
certainly worth sitting down for a 
month or so and really getting to grips 
with the complete package, 

I would not really recommend 
using the package with a 512K Amiga 
- a megabyte is a necessity should you 
want to start drawing more complex 
shapes and patterns using the higher 
resolution modes and the HAM mode. 

Sculpt 3D is an innovative drawing 
package which, for once, actually 
enables the user to draw very 
impressive pictures with a reasonable 
perspective calculation system and a 
very impressive and easy to use 
shadowing system. The sad thing is 
that the Ray Tracing computation 
time lakes so long! 



Ray Tracing is an innovative and 
fairly new idea; you do need a lot of 
memory and processing power and the 
time required to generate just one 
simple ray trace is phenomenal, so be 
prepared to wait around for a few 
hours if you are drawing complex 
images consisting of many elements. 
Small wonder why the package is 
supplied with a "caution Ray Tracing 
in Progress" card to put on your 
keyboard while the machine is 
calculating your picture. 

I have been using Sculpt 3D for 
over four months now. Initially my 
attempts at drawing were pathetic. The 
concept of Ray Tracing was new to me. 
and 1 must admit the whole idea dazed 
me. After all. a drawing package with 
isometric calculation, shadowing, 
perspective, rotational and a spacial 
distortion system seemed too good to 
be true. Certainly I have never come 
across these facilities on a sub-£1000 
system - a DEC workstation perhaps 
(you know those lovely ones that 
support GPX. but not an Amiea 
1000. 

My only gripe is the sluggish way 
the package responds to calculations. 



and I know this is because the Amiga 
has "Intuition" and all the other 
software tools up and running, but it is 
very slow. I am playing around with 
the 68020 maths processor instead of 
the 68000 in an attempt at speeding 
things up and I will gel back to you 
when something more coherent comes 
up. 

Anyway, if you just want 
something to paint with, then do not 
go for this package. It will not have 
anything additional to offer than 
DeluxePaint or DigiPaint which can 
be bought at considerably lower cost. 
Drawing in 3D requires consideration 
and plenty of planning, but if you're 
looking for the very best in 3D art 
packages. Sculpt 3D is certainly worth 
recommending. 

Touchline: 

Name: Sculpt 3D. Machine: Amiga 
5I2K. Supplier: Byte By Byte, 
Arboretum Plaza II, 9442 Capital of 
Texas Highway North, Suite 150, 
Austin, TX 78759, 

In the UK: Vie Amiga Centre Scotland, 
4 Heart Street Lane, Edinburgh, 
Scotland EH I 3RM. Tel: 031-557 4242. 



TRYING TO USE YOUR COMPUTER?. . . 

YOUR 

COMMODORE 



CAN HELP. 



% % \ v 

v>. Vv; 





'Or. X 




YOUR AMIGA mav 1988 
28 



REVIEWS 



Abacus 



We take an in-depth look at a word 
processor and a database from Abacus 



By Gordon Hamlett 





Die FicV flip function mil not work on in 
wfjwift WIG* 511, 



Create new file 
fltut tnier fieldoanes and fifldtypes : 




mm® 

HUH 



Hf^j 



1 



OK ) 



( OH ) ( Cmctl j 



use tne * ■■vnooi id pise 



Lin* spacins: J 

liwl tiliM 2 : 1 (sinflf>rf 

Dm I ULim 3 - 1.5* 

Lint 3 ti Lih 4 ; t (MK)V 



Abacus have released two 
packages which can usefully be 
reviewed side by side. TextPro 
is a wordprocessor and DaiaRetrieve a 
database. The UK price was not 
available at the time of going lo press 
but the US price for each package is 
$79.95. 

Textpro 

One of the worst things about being a 
writer is when somebody gives you a 
blank piece of paper and says w rite. 
Modern technology has replaced the 
paper with a blank screen but the 
feeling of helplessness still remains. I 
thought that nothing could be worse 
than this emptiness but on first loading 
TextPro. ! was in for something of a 
shock. The first thing you are asked is 
how many pages you intend to write. It 
is bad enough not knowing what you 
are going to write about without being 
asked how much! All creative ideas 
Hew straight out of the window. 



Because the Amiga can run several 
programs simultaneously. TextPro 
needs to know how much memory to 
reserve for your work. Logical I 
suppose but somewhat unnerving all 
the same. In practice, you can just hit 
the default unless you are likely to be 
doing anything unusual. 

There are all the usual features 
found in wordprocessors. The 
packaging makes a great play of 
professional features such as 
justification, headers and footers, bold 
and italic scripts etc., etc. but I would 
be very disappointed if any WP 
package in this price range did not 
include them. 

All these features can be controlled 
either from pull down menus or via the 
keyboard. There are four main menus 
- file. edit, style and formatting. The 
menus worked well and were largely 
self-explanatory so that flicking 
through the instruction manual was 
kept to a minimum. Good points for 
simplicity. 



Missing Features 

There were a number of features 
missing that I would have liked to see 
included and some quirks among those 
that were. As a journalist, lack of a 
wordcount was immediately apparent. 
There was also no facility to link files 
together when printing so thai each 
chapter of your novel must be run off 
individually. There is no spelling 
checker which may be bad news for 
some people, especially as it seems that 
spelling is no longer taught in schools. 

Quirks include the automatic 
hyphenation - I found that I had to go 
back and make too many corrections- 
and I would prefer that this was set to 
off rather than on. initially. The search 
and replace function only highlighted 
the first letter of the word or phrase 
rather than the whole thing. On one 
occasion, the word I was looking for 
was hidden under the requester box 
asking me if I wanted to look for the 
next occurrence. As I couldn't sec the 
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current one . . . These are just quirks 
though. It all depends on what you are 
used to. 

TextPro supports a wide range of 
printers and there are facilities to set 
up your own control characters it 
yours is not on the list given. 

Another feature that some might 
find useful is the ability to include 
graphics in the text. A copy of the 
utility BTSnap is included with the 
package. Graphics can be inserted into 
the text or overlaycd onto the text. 

At first glance, the documentation 
looks very slick: a 120 page perfect 
bound manual. The blurb claims that 
you get a complete tutorial in how to 
use the package but the reality is that 
the book is little more than a 
description of the various features with 
very' little rhyme or reason as far as 
structure goes. 

I showed the manual to two people, 
one with no WP experience at all and 
the other a professional secretary. 
Both complained that it was a total 
botch potch and very off putting. 

This is one area which companies 
could put a lot more effort into. A 
package like this, which is presumably 
aimed at the lower end of the market is 
going to attract a lot of people whoarc 
new to wordprocessing. The manual is 
their life line and it would be of great 
benefit to have something that is 
written in a non-technical way. 
preferably with an example document 
or two and a series of exercises to work 
through that introduce the different 
facilities in a logical manner - a few at 
a time. 

Another necessity must surely be a 
pull-out reference card detailing all the 
various commands. Not everybody 
uses the menus and it is a pain to have 
to keep trying to find what you want in 
the manual. 

To sum up. TextPro is a simple to 
use wordprocessor. suitable for 
beginners but marred by poor 
documentation. Experienced users will 
probably prefer something with a bit 
more meat to it though and will find 
that it is not powerful enough for their 
requirements. 

Data Retrieve 

Whereas TextPro was very simple lo 
use. DataRetrieve goes to the opposite 
extreme. I found it to be user 
unfriendly throughout and never 
really came to grips with it at all - a 
combination of the program and the 



documentation which is considerably 
worse than the manual for TextPro. 

The packaging starts off by 
claiming how fast the program is. this 
sounds impressive until you turn to 
page three of the manual where it 
apologises for being so slow compared 
to other programs. This is because 
every record in your database is disk 
based rather than memory based. This 
has the advantage of being a safer 
method, but fast, it sure ain't. 

The main feature that you have to 
come to terms with when using 
DataRetrieve is that of masking. The 
mask is a template that you tailor to 
your own requirements. Only 
information that appears in the 'slots' 
that you have created is displayed 
rather than the complete record. For 
example, suppose you arc running a 
mail order business and want to print 
off some address labels lo send out 
catalogues to your existing customers. 
The only part of each customer's 
record that you are interested in is their 
name and address, so you mask off all 
the details of past purchases, etc. 

Your database can be password 
protected for either user or operator. 
User stops unauthorised access to 
database while operator stops anyone 
amending it. 

Fields can be one of six types- text, 
date. lime, number, graphic or choice, 
i.e. specific answers only. One thing I 
particularly didn't like about setting 
up choice fields was that when it came 
to entering data, a typing error would 
default to the last choice rather than 
reprompting for a correel entry. For 
example, suppose you wanted a choice 
A. B or C. You set up your choice field 
to accept a/A/b/B/c/C. Now when 
you are entering your data, you intend 
to press the ' A* key but accidentally hit 
the *S' key next to it on the keyboard. 
The entry will actually read 'C which 
is not what you wanted and requires 
you to check everything you enter very 
carefully. A warning beep and a refusal 
to move onto the next field until a 
correct key is pressed would be much 
better. 

Searching your database can be 
decidedly tedious, especially if it is a 
long one so you will need to sel up an 
index or multiple index e.g. sort by lasi 
name, first initial, second initial. 

On screen establishment of records 
and masks was confusing to the 
extreme and not something that can be 
tackled without considerable reference 
to the manual which brings me nicely 



to my bete noire - the documentation. 

Dubious Documentation 

Horrendous was the first word to 
spring to mind. The manual was little 
more than a description of what each 
function was for. poorly structured 
and highly technical. A first time 
database user would stand very little 
chance of coming to terms with this 
package without considerable effort 
on his or her part and not a little 
technical knowledge. 

It is not good enough to say here 
are the tools, now go away and use 
them. You have to be shown how to 
use them. Up to eight databases can be 
open at any given time. Fair enough 
but why would anyone want to do it. A 
lew examples would not go amiss. 
Sample records and masks for various 
uses would be a great help. Again, why 
is there no reference card of all the 
various commands. 

One example that highlights this 
user unfriendliness especially can be 
found on the accompanying 
packaging. "You can exchange data 
with TextPro... to easily produce 
mailing lists etc". This is one of the 
commonest uses of a database yet 
scouring the indexes of both manuals 
gave no clue as to where 1 might find 
information on how to do this. 
Scouring the manuals themselves 
proved to be little better until 
eventually, I found this reference. It 
was in the glossary under 'form letter* 
and the entry read; "Several text 
editors allow you to produce form 

letters If you've created an address 

file using DataRetrieve. you can write 
the file to disk so that you can see the 
file for text editing." That is the sum 
total of what you are told. The TextPro 
manual has no entry for form letters 
whatsoever. Still, at least I know that I 
can do it. I just don't know how! 

1 found little in DataRetrieve to 
recommend. People who have some 
strange fetish about databases may 
enjoy it but anyone who has bought 
their Amiga expecting that all software 
will be user friendly to the nth degree 
should give this package a very wide 
berth indeed. 



Touchtine: 

Abacus: 5370 52nd Street South East, 
G rami Rapids. Mitchegen 49508 U.S.A. 
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The new 
whisper quiet 
slimline 




f 

CumancTdisk 
drives for the 
Amiga user 

Silence, high reliability and fast access are just some of 
the advantages that purchasers of the new high quality 
external 3.5" floppy disk drive from Cumana can enjoy when 
using their Amiga computers. 

The Cumana CAX 354 takes its power from the host 
computer and offers a full 880k of formatted storage to either 
A500 owners or users of the A1000 series. 

Other points to ponder are, highquality NEC3.5" double 
sided drive mechanism, 1 Mb unformatted storage capacity, 
and standard connectors which enable easy addition of 5.25" 
drives. 

For those who want to 
know the real nitty gritty, the seek 
time (track to track) is a superfast 
3ms with a settling time of 15ms, 
to really zip through your 
software - and all at an ^ 
astonishingly low price. Ask 
your Cumana 
dealer tor details W 

C CUMANA 




The best name in memory 



Cumana Ltd, 

Pines Trading Estate. Broad Street, Guildford, Surrey GU3 3BH. 
Tel: 0483 503121 Telex: 859380 Fax: 0483 503326 

Distributors: Hugh Symonds, Dorset; Zappo Computers, Staffs; SDL 
(Silica Distribution), Kent. 16/32 Diffusion, France; Microware, 
Germany; Ectron, Holland; Belgium Computer Center; APC, Italy; 
SAC, Sweden; SAC, Denmark; ABC Analog, Pixelsoft, Trades 
Informatica, Spain. 



with the 




Xerox 4020 

Colour Ink Jet Printer 



what 
you 
see 





is what you get 




With NLQ too ! 



The Xerox 4020 colour ink-jet printer makes the most oi your Amiga 
colour pictures, printing clear, bright images silently in 7 distinct 
colours and over 4,000 shades at 240 dots per inch resolution. 

the xceojc 4.020 bandies oil yout cofcMSpondcnce and desk-top 
po6itshin£ needs Coo/ choose fEom q wskfcnt fonts in various sizes 
and achieve neon iette* cpacitif Resists at a healthy 40 cps. 



■ Available Irorn voiu local dealet oi directly ln.n 

— l«J Precision Software Lid. B Park Terrace, 

I I Worcosler Park. Surrey KT4 7JZ 

mm I Telejt8955021 PreasG 

sSS 01-330 7166 
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Adventure 
Kit V 



By Allen Webb 



r 




In the final article of the series we look at the final 
pieces of code and summarise the package 




In previous articles dealing with 
exits and objects, options 
were provided to allow you to 
display text in a specific window. The 
allows you to give information in a 
clear manner rather than use a 
scrolling screen. The first piece of cock 
allows the easy manipulation of screen 
windows. The code occupies the block 
of memory from SC300 to SC55B and 
has one entry point. The window 
position is specified by four 
para meters: 

XC - the X or horizontal coordinate of 

the top left corner of the window. It's 

value can range from 0 lo 38 

YC - the Y or vertical coordinate of the 

lop left corner of the window. It's 

value can range from 0 to 23 

Wl - the width of the window ( I to 4(1) 

1 H - the height of the window ( I to 25) 

As usual. 1 have not included any 
data verification routines and you 
should ensure thai the following 
inequalities are fulfilled: 
0<= XC< = 39 
0< = YC<= 24 
XC + WI < = 40 
YC+ HI <= 25 

The syntax of the commands is as 
follows: 

Scroll window up: SYS 499 20. 1. XC. 
YC.WI.H1 

Both the character and colour 
information are scrolled up. The top 
line of information is lost and the 
bottom line is filled with spaces, 
Scroll window down: SYS 
49920.2.XC.YC.WI.HI 

This is essentially the same as scroll 



up except, of course, for the direction 
of action. 

Invert screen: SYS 49920.3.XC.YC. 
WI.HI 

This flips the top hit of each screen 
code in the window. In the same way as 
the cusor acts, calling the routine again 
restores the screen contents. 
Fill window: SYS 499 20,4, XC.YC.WI. 
HI.CHAR.COLOUR 

This fills the window with the 
specified character (POKE value) and 
the specified colour. 
Erase window: SYS 49920.5.XC.YC. 
WI.HI 

This clears the window and sets it 
to the current cursor colour. 

With these five simple tools, you 
can perform a wide range of useful 
actions on the screen contents. 

Up to now we have dealt with the 
bare mechanics of the adventure such 
as well defined actions and movement. 
If that were the sum total of the game, 
things would be very boring indeed. 
The things which help set the 
atmosphere of an adventure are 
random and semi-random events. In 
BASIC there are several ways of 
generating such events: 

1. You can use the random number 
generator to initiate events. By using 
the internal seed to create a fixed 
sequence, a predictable series ol events 
Clin be used. 

2. A simple counter in the main 
program loop can be used to generate 
regular lime independent events, 

3. The internal clock can be used lo 



create time dependent events. 

The drawback with ihe litner is thai 
there is only one. To overcome this 
limitation the second piece of code 
provides you with eight independent 
even timers. 

The sysiem cenires on an interrupt 
driven routine which counts elapsed 
lime one second ai a time. This timer is 
linked lo eight counters which are used 
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SYS 50697. TIMER: This lurns oll iho 
specified timer. 

The count up and count down 
registers allow you to count up lo 255 
intervals ol' 255 seconds. This gives a 
range from a second to roughly IS 
hours. The zero timers give a range 
Irom one to 255 seconds. 

I lere are three examples of how lo 
use the package: 

• Imagine thai you want a magic 
potion to last for 60 seconds and while 
it is active, a tlag FL has a value of one. 
Hie easy way to do this is with a single- 
shot "zero" tinier. The following code 
would do this: 

SYS 50688: SYS 50694.6.60: POKE 
50974,1: FL=| 

IF PEEK<50974)=0 THEN FL=0: 
SYS 50694.6 

The first line starts the timer, sets 
timer six to a 60 second interval und 
starts it. sets the register for timer six to 
one and sets FL. The second line 
checks the register for timer six lo see if 
60 seconds have elapsed. II the time 
has elapsed, the timer is turned off and 
FL set lo zero. 

• Suppose that you want the hero's 
strength to decrease by one every two 
minutes and he dies when it reaches 
zero. We use a decrementing limer: 



SYS 50694.4.120: POKE 50972.ST : 



IF PEEK (50972)=0 THEN SYS 
50697.4: PRINT"YOU ARE DEAD" 
ST is the starting strength of the 
character. 

• Imagine that you want day and 

night to occur and change every 60 

minutes. A Hag DAY is zero al night 

and equal to I at day. 

60 minutes = 3600 seconds 

If we use an interval of 200 seconds. 

this gives a maximum register value of 

3600/200 or 18. 

SYS 50694.0.200: POKE 50968.0: 
DAY=I 

* 

IF PEEK 50968=18 THEN POKE 
50968.0: DAY = ABS (l+(DAY=I» 

The first line sets things going using 
timer 0. The second line checks to see if 
3601) seconds have elapsed. If this time 
has elapsed, the register is zeroed and 
DAY toggled. Since this is a 
continuing operation, the event timer 
is left running. 

That's all the code dealt wilh. It 
may be of value if we review the 
package. The memory occupied by the 
full package is shown in Table I 



Table 1 — Memory occupied 



Parser code 


$7000-$74B2 


28672-29874 


Verb table 


S7500-S78FF 


29952-30975 


Noun table 


S7900-S7CFF 


30976-31999 


Adjective table 


$7DOU-$7Dff 


32000-32255 


Adverb table 


S7EO0-7LI T 


32256-32511 


Object table 


$8000$K7FF 


32768-34815 


Location code 


$9000-$92FF 


36864-37631 


Direction tables 


$9300-$93FF 


37632-37887 




$940D-*94FF 


37888-38143 


Destination table 


S9500-$9F(HI 


38144-40704 


Lower text urea 


SA000-SBFFF 


40960-49151 


Objects code 


SC000-SC2DO 


49152-49872 


Window code 


SC300-SC55B 


49920-50523 


Timer code 


SC600-SC6DC 


50688-50908 


l imer tables 


$C700-$C7IF 


50944-50975 


Text code 


$C80MCBFF 




Text lables 


$CC00-$GFFF 


52224-53247 


Upper lexi area 


SE000-SFFF 


57344-65535 



to verify whether an event hasoccured. 
Before describing how to use the 
system, il will be useful il l tell you how 
it works. 

Each event timer has four values, 
each being in a table. These are: 

1. A counter 

2. A Hag. A zero value means that the 
timer is off. a non zero value means 
that the timer is active. 

3. An interval value 

4. A register. 

Each lime a second elapses, the 
timer increments each counter. Each 
event counier is checked in turn lo 
establish whether the event's interval 
has elapsed. If the interval has not 
elapsed, the next event timer is 
checked. If the interval has elapsed, 
one of three routines is executed, 
depending on the event timer 
concerned. These routines alter ihe 
register related to the event timer and 
may also zero the event's counter. You 
then act according to the value in the 
register. 

Three types of timer are provided: 
Count up - each time the interval is 
reached, the register is incremented by 
one and the timer is zeroed. Event 
timers (» to 3 arc of this type. 
Count down - each lime the interval is 
reached, the register is decremented hy 
«ine and the timer is zeroed. Kvenl 
timers 4 and 5 are of this type. 
Zeroing - when the interval is reached, 
the register is zeroed. Since this is a one- 
shot timer, the timer is not zeroed. 
Event timers 6 and 7 are of this type. 

The code occupies the area SC600 - 
SC6DC. The event tables occupy the 
following areas: 
Timer lable: $C7(K)-$C7l)7 
Flag table: SC708-$C70F 
Interval lable: SC719-SC7I7 
Register table: SC7I8-SC7IF 

Til access the lables. given a timer 
T where T has a value from I lo 8. use: 
Timer Table: 5094+T 
FLAG lable: 5095 1 +T 
Interval table: 50953+T 
Register lable: 50967+T 

Event limer 0 uses the first value in 
each lable. timer I uses the second and 
so on. 

There are four entry points: 
SYS 50688: This turns on the main 
limer. This need usually be performed 
once during the program, unless you 
wish to access a disk drive. 
SYS 50691: This lurns off the main 
limer. You should call this before 
Using disk access. 

SYS 50694. TIMER. INTERVAL: 
Ihis lurns on the specified timer and 
SCW it's interval. (I lo 255 seconds) 



If you want lo use your own 
machine code or se I up data lables. you 
can use ihe following areas; 
S8800-S8FFF (348 16-36863) 
$C800-$CAFF (51200-51967) 

Since ihe code encroaches into 

memon usually used bv BASIC, you 
must remember to tweak the top of 
memory pointer. You can do this by 
using ihe following line at the start of 
your program: 



POKE; 56.112: CLR 

The code makes extensive use of 
the memory areas $02A7-$02FF (679- 
767) and S033C-$03FB (828-1019) so 
take care not to use these area*. 

That prelty well covers things lor 
this lime. In the conclusion I will 
provide a simple adventure which will 
show you how to load data and use the 
routines. 'Vi: 
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C128 FKeys 
Swapper 

Store four sets of function key definitions with this 

handy utility 

By John Younie 



Isn't it nice to be able to define 
the function keys on the C128 to 
carry out standard commands? I 
used to have five or six short programs 
that did just that. However when using 
different ones I had to save whatever I 
was working on and then load the key 
program that I wanted and then reload 
the original program, which can be 
very tedious after a while. 

Flipping through the chapter in the 
Programmer's Reference Guide on the 
Kernal routines I noticed SFF65 
PFKEY;program a function key. 
Having fiddled with Machine Code for 
a while I decided to give it a go. The 
registers used by the PFKEY routine 
are: A. pointer lo string address 
(lo/hi/bank) for which I used 
SFA.SFB and $Fc,$FA being stored in 
the accumulator;Y.length of string to 
be assigned to the key and X.thc key 
number ( I to I0).9 being the run stop 
key and 10 the help key. The values for 
X and Y I stored above the machine 
code that does the swap - more on thai 
later. 

For those of you who don't want to 
know the ins and outs of the program 
just type in the basic loader and 
DSAVE it before running it as it will 
update itself if the checksum iscorrect. 
It will also BSAVE a binary file called 
FKEYS M/CODE to disk. If you use 



the basic loader the help key is already 
set up for swapping between the four 
sets of definitions, the other keys are as 
normal. Press the HELP key and a 
SYS 4864 will be carried out setting the 
Fkeys lo the disk keys set. Type KEY 
< return > to see what the keys I -8 are 
set lo. 

Most of the keywords are 
abbreviated to save space and the 
functions arc as follows: 

FI: Prints RUN+esc k (end of current 
line)+move cursor 3 spaces left+esc 
(clear screen from cursor to 
end+<relurn> 

F2: Same as above but DLOADS Hie 
selected 

F3: SCNCLR and DIRECTORY 
F4: RENUMBER+< RETURN > 
F5: Prints DSAVE"+cursor down 
lour lines and back to beginning of 
line+print DVERIFY"+up to start of 
DSAVE to wail for file name. Once file 
is saved the cursor ends up on the D of 
DVERIFY. Enter the filename alter 
the " and press return 
F6: BLOADS a file as per F2 
F7: SCNCLR and LIST 
F8: Prinls SCRATCH+as per Fl esc k 
onwards. Answer Y toscratch.N not to 
F9: Normal SHIFIVRUN STOP 
FIO: Carries oul an SYS 5091 lor 
Keypad keys 



The keypad Fkeys are sel up as 
follows: 

Fl: Prints PRINT. 
F2: As per Disk F2. 
F3: Prints * 

F4: SCNLR and DIRECTORY. 
F5: Prints/ 

F6: Carries out an AUTO 10. 

F7: Prints DATA. 

F8: SCNLR and LIST. 

F9: As per disk F9 

FIO: Carries out SYS 5323 for the 

Hexkeys lo be set up. 

The full stop on the keypad is set up 
to be a comma for ease of entering 
DATA. 

The Hexkcy definilions are as 
follows: 

Fl: Prinls A 

F2: As per disk F2 

F3: Prints B 

F4: SCNCLR and DIRECTORY 
F4: Prints C 

F6: Prinls PRINTDEC(" ")and 
positions the cursor after the first 
"ready for a hex number to be input 
and return to be pressed to give 
the decimal value. 
F7: Prims D 

F8: Prints PRINTHEX$ ( )and 
positions the cursor after the ( lo 
convert a decimal number into hex. If 
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the number is less than lour digits there 
is no need to close the closed bracket 
up. just press return. 

F9: As per disk F9 

F10: Carries out an SYS 5558 to set up 

the Normal Fkeys. 

The full stop on the keypad is set up 
as a comma, the plus will print E and 
the minus will print F. 

The Normal Keys are set up as 
default on power up except the F9 
(SHIFT/RUNSTOP). Pressing F9 will 
carry out an SYS 4864 to return the 
definitions to the Disk keys. 

To use the RUN.DLOAD.BLOAD 
and SCRATCH keys, press F3 to bring 
up the directory and run the cursor up 
to the file you want to load or scratch. 
Press the key lor the function you want 
and the command string will be carried 
out without having to shift the cursor 
across to delete the file type. This 
makes these one stroke commands. 

If you use the Basic loader always 
reset the computer before loading and 
running the program otherwise if you 
have altered any of the FKeys the help 
key when pressed will contain garbage. 
If vou use the Machine Code file 



created by the basic loader then start it 
up with SYS 4864. You can load a 
Machine Code file over the top of a 
basic program without disturbing it as 
long as they don't occupy the same 
memory but the basic loader will 
replace the basic program in memory. 

The actual program sits in memory 
from $1300 (4864) to S17A4 (6052). 
The lengths of the strings are stored at 
the following locations: 

Disk Keys 

- SI6D5 to SI6DE {5845 to 5854) 
Keypad Keys 

- S16DF to SI6E8 (5855 to 5864) 
Hexpad Keys 

- S16E9 to SI6F2 (5865 to 5874) 
Normal Keys 

- SI6F3 to SI6FC (5875 to 5884) 

The FKey Strings are stored from: 
Definitions - 

SI6FD to SI7A4 (5885 to 6052) 

On my disk the basic DATA took 
up 23 blocks and the FKeys M/code 
took up five blocks. 

If you do change any of the 
definitions to suit vourself. remember 



to change the string length and the 
lo/high/bank that are stored in zero 
page. When the Keypad and Hexpad 
routine change the keys the characters 
are stored fron S I B00*(69 12) to $ I B58 
(7000) so don't use this area. 

One point to remember is because I 
use 80 columns most of the lime, at the 
start of each swap routine the 
computer is put into FAST and at the 
end is put into SLOW. On the 40 
column screen it causes the screen to 
flash quickly, however I don't think 
this will bother anyone unduly. If it 
does then type in the following lines: 

125 REM ''REPLACE 255 with 252 
TO CANCEL FAST** 

126 POKE 4865.252: POKE 
5092.252:POKE 5324.252: PO K E 
5592.252 

If anyone wants to learn Machine 
Code on the CI28 I can recommend 
128 Machine Language for Beginners 
by Richard Mansfield, This is a 
COMPUTE! Books publication and 
the Label Assembler in the back is well 
worth typing in - it makes it almost as 
easy as writing basic programs. AS 

See listing on page 1 00 



TCLCTCXT 



A world of information 
at your fingertips 




Teletext on your 64 or 1 28 brings you hundreds of pages of the very 
latest information, free! As well as news or football results, there's 
weather, road reports and even bargain holidays, sections on 
computing, gardening and motoring plus much much more. 

And unlike a Teletexi TV you can do a lot more with the information, 
you can analyse ii from your own programs, save pages to disc or 
cassette, perhaps to keep a watch on share prices, and even print a 
page like a recipe or whats on TV. 

The Microtext Adaptor fits neatly on Ihe user port, just connect it to 
the Tuner and plug in an aerial or the Adaptor alone may be connected 
to the VIDEO OUT socket of a video recorder. 

1 wouldn't hesitate to recommend this to anyone* - 'rbur Commodore 
The Microtext Adaptor is only £69:95, Adaptor and Tuner just £114:80 
inc p/p. Both include lead software and manual. 

In uw all over the woild Overseas add £2OD(£400 outside Europe) Tuna lot UK only 
Please send cheques/POs ta- 




STATEGIC STUDIES GROUP 
— J (AUSTRALIA) 

The highly acclaimed series of superb 
wargames. 
Now fully available in the UK. 

TITLES 

REACH FOR THE STARS'fGalactic Empire building) 

EUROPE (3 WW II Aerial Campaigns) 

CARRIERS AT WAR (6 WW II, pacific Theatre, Carrier Ops.) 

RUSSIA (The Great War In the East 1941-45) 

DECISIVE BATTLES OF THE AMERICAN CIVIL WAR VOL 

I & II ( Battles) 

BATTLE FRONT (4 WW II Battles) 
BATTLES IN NORMANDY (8 D-Day Campaign Actions) 
CAUSE OF MONTEZUMA (8 battles of the US Marine Corps.) 
ROMMEL'S BATTLES IN NORTH AFRICA 

All titles £29.99 each (disk only) 

Available for C64/128, Apple II, "Mackintosh 

Run 5 Magazine (SSG's own, analysis and new scenarios) 
£3.00 

Mail order; UK add 91 .00 per title, Europe add £2.00 
Run 5 add 0.50p/£1.00 



London Games Warehouse Ltd., 
15 Court HIM, 
Chipstead, 
Surrey. CR3 3NQ. 

Wholesale rates available tor UK and European retailer*. 



Tel: 07375 53600 
01-553-4345 
01-727-9275 



MICROTEXT 

Dept. YC. 7 Birdlip Close. Horndean, Hants P08 9PW 
Telephone: (0705) 595694 
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KKAOKKS SERVICE HC^Q 

Software 
for Sale 

// vou think that one of our programs looks very interesting, but you can't 
afford the time to type it in then our software service will help you out 



Jt's ihree o'clock in the morning. You sit al the computer 
keyboard having just finished a marathon typing session 
entering one of the superb programs from Your Commodore. 
Your fingers reach for the keyboard and press the letters R. 
U and N. You press RETURN, sii back and nothing happens. 

Everyone has probably faced this problem. When it does 
happen it's a matter of spending hours searching through 
the program for any typing mistakes. No matter how long 
you look or how many people help you. you can usually 
guarantee that at least one little bugslips through unnoticed. 

The Your Commodore Software Service makes available 
all of the programs from each issue on both cassette and disk 
at a price of £6.00 for disk and W.OOforcassette. None of the 
documentation for the programs is supplied with the 
software since it is all available in the relevant magazine. 
Should you not have the magazine then back issues are 
available from the following address: 

INFONET LTD. 5 River Park Estate. Berkhamsted. Herts 

HP4 1HL. 

Tel: (04427) 76661 

Please contact this address for prices and availability. 

The Disk 

Programs on the disk will also be supplied as totally working 
versions, i.e. when possible we will not use Basic Loaders 
thus making use of the programs much easier. 
Unfortunately at the moment we cannot duplicate C16 and 
Plus/4 cassettes. However programs for these machines will 
be available on the disk. 

What programs are available? 

Al the top of each article you will tlnd a strap containing 
the article type. C64 Program etc. So that you can see which 
programs are available on which format, you will also find a 
couple of symbols after this strap. The symbols have the 
following meaning: 




This symbol means that the program is available on cassette. 




These programs are available on disk. 



Please Note 

Since the programs supplied on cassette are total working 
versions of the program, we do not put disk-only programs 
on tape. There is no sense in placing a program that expects 
to be reading from disk on to tape. 

NOVEMBER 1987 

ADVENTURE KIT I) — The second part of our C64 
adventure writing kit. 

KERNAL II — A pull-down menu system giving easy tile 
handling. (C64) 

FUNCTION KEY TEMPLATE — Use the Commodore 
plotter to produce templates on your C64. 
PLUS/4 AND CI6 DISK MENU — Access your disk files 
with ease (disk onlv). 

128 PREFERENCES — Predefine your computer's default 
characteristics. 

NUMBER TUMBLE — A frustrating game for the C64. 

ORDER CODE 
DISK YDNOV87 £6.00 
TAPE YCNOV87 £4.00 

DECEMBER 1987 

D1SKIT 8 — A memory clear routine for use with our Turbo, 
Cruncher from March' 1987 (Disk only). 
DISK MANAGER — Pop-Up disk commands at your 
fingertips (C64, disk only). 

RELOCATOR — Alter the load address of vour programs 
(C64). 

8 SPEED SCROLL — Powerful machine code scroll routine 
(C64). 

TYPRO — A Plus/4 text editor (Disk only). 

EASY COUNT — A word count facility for Easy Script 

users. 

BUDGET CALC — Keep track of your finances (C64. disk 
only). 

SPRITE LIBRARY — The first part of our sprite collection 
(C64). 

LISTER 128 — Produce neat CI28 listing with this program 
(CI 28. disk onlv). 

TRACK/SECTOR EDITOR — A powerful disk editor (C64, 
Continued on page 88 
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THEMPS803 



128 SOFTWARE 




AT LAST 

Top quality performance 

from your MPS803 Printer Simply fit 'PRINTKIT IV 
directly to your MPS803 printer and you will get: 

•TRUE DESCENDERS *fl BOLD OPTION 

♦UNOERL INI HH ft / 7AL ICS 

And up to 50% speed increase! 

All facilities are fully CBM compatible '"PRINTKIT IV is 

a very impressive upgrade kit" CCI Nov '87. 

"Will give your MPS803 a new lease of life" YC Dec '87. 

Send just £30.00 to join the hundreds of satisfied 

customers. 

NEWIComingsoon... Connect yourMPS803 DIRECTLY 
to your Amiga, ST, PC,... Full information when you order 
'PRINTKIT IV. 

We also supply: Ribbons, Tractor feeds, Serial leads etc. 
Call for details. 



Avon Printer Technology 



SWINDON HOUSE; 4 HOWARD ROAD; SOUTHVILLE; 
BRISTOL BS3 1QH. Telephone BRISTOL (0272) 3541 16 

lenQuines I'twn non-UK Distributors welcome)* add £2 00 P4P 'or overaeai orders 
7 day* delivery. Full guarantee 



NEW GEOS PRODUCTS FROM ADAMSOFT 

BECKER BASIC 

Now you can wiile BASIC applications to work wiih GEOS BeckerBASlC gives 
you ovai 270 new commands and (unctions Over 20 commands to make 
your programming easier ( Trace. Renumber etc) Over 50 commands lor easy 
disK access Load and save blocks ot memory or selected lines of your program 
You can even PEEK and POKE into your disk drive's memory. 10 commands 
lor easier cursor control, turn on or oft, change '(ash speed, sel lo any location. 
20 commands are available lor hi-res programming needs - create boxes 
plot poins and draw lines IB commands are dodlcaied lo creating sound. 
Over 35 commands to cieale and animate sprites with ease Load and save 
sprites directly. Use the editor to create sprites and icons. Use the Pulldown 
Menu Construction Set and Dialog Box Construction Set lo aid in the croation 
ot your own applications Royalty tree distribution ol your applications Now 
anyone can create m BASIC to run with GEOS 
Prke £34.95 

GEOPROGRAMMER 

Complete Assembly Language development lor GEOS applications. 
GEOASSEMBLER supports all the features lhat you would expect from a 
professional Assembler Create source codes with GEOWRITE. Graphics from 
GEO PAINT can be incorporated into your source code - GEOASSEMBLER 
will automatically convert graphics into binary data 

GEOLINKER takes multiple files and links them into running GEOS sequential. 
VUR and desk accessory applications Will also generate non-GEOS 
appi cations. 

GEODEBUGGER allows you to toggle between the hi-res GEOS application 
screen and a text mode debugging screen Recognises over 80 commands 
for assembling, dissaemblmg, single-stepping, setting break points etc. The 
manuia contains over 400 pages ol documentation and source code lor 3 
GEOS applicaiions An ideal leammgenvironmenl for assembly lanquaoe 
Price £34.95 

GEOS BOOKS 

Geos Inside and Oul £12.95 Geos Tricksand Trips £11.95 
How to Get the Most out ot GEOS £1 2.95 

Software disks available tor the above books at £5.00 each 

Official GEOS Reference Guide £16.00 

OTHER GEOS PRODUCTS 

DISK ART DISKS - readylo use GEOS graphics disks £9.95 each 
NEOFONT - 24 unique fonts £19.95 

£24.95 GEOS 12B £34.95 

£24.95 GEOCALC £24.95 



GEOS 64 

GEOFILE 
GEOWRITE 
WORKSHOP 
FONTPAK 1 
GEOPUBLISH 



£24.95 GEODEX/DESKPAK £21.95 
£16.95 GEOSPELL £16.95 
£34.95 GEOWRITE £34.95 
CLIP ARTS DISKS - 5 disks each containing 100 different graphic objects lor 
use Witl PAINTSHOP or PRINTMASTER £9.95 ench 

ADAMSOFT 18 Norwich Avenue, Rochdale, Lanes. OL11 SJZ 
ACCESS card orOera mccepled ■ Til 0706 - 524304 



Problems With Your Disk Drive? 

1571/1541 Drive Alignment by Free Spirit Software reports the 
alignment condition ol the disk drive as you perform 
adjustments. On screen help is available white the program is 
running. Includes features for speed and head stop adjustment. 
Allows you to test each lull and half track as you re-align the 
drive. Complete instruction manual on aligning both 1571 and 
1541 drives. Even includes instructions on how to load the 
alignment program when nothing else wilt load! Works on the 
C64. SX64. 128 either 64 or 128 mode Price only £24.95. 

New Commodore Version 5 ROM. 

Are you experiencing any ol the following problems with vour 
1571 disk drive:- 

* Errors when using Superbase? 

* Device Not Present errors? 

* Major problems when 2 or more open files? 
» Takes forever to recognize a flippy disk? 

tf you have one or more of these problems then you need 1571 
FIX ROM, developed by Commodore Inc. USA. do not settle for 
cheap alternatives, just plugs in, solves over 19 main problems, 
only £24.95. 

New 3 1/2 Disk Drives. 

The new commodore 1581 1 megabyte disk drive is now available 
lor the C128 or C64. This drive has been designed for large data 
users, it offers 3,160 blocks free. 8.000 bytes per second (31 
blocks) loading rate. Software for this drive includes CADPAK 
CHARTPAK. Oxford Pascal, Hackpack, Petspeed. GEOS, etc. 
Using the CANNON or Super 81 Utilities most software can 
simply be copied to the 3 1/2" disks. The drive is available foronlv 
£199.95. 1 

Catalogue Those Disks! 

Disk Librarian will catalogue upto 1.000 disks and 15,200 
programs into seven categories, games, archival, education, 
communications, productivity. CP/M and Utilities. Prinler 
reports include library index, full library report, master program 
list, category program list and Dir labels. Includes ultra-last 
search and sort capabilities. Super Disk Librarian 128 only 
£29.95. C64 version £19.95. 

The Next Generation Basic - BASIC 8. 

We are proud to introduce Basic 8 with Basic 8 Paint. Basic 8 Calc 
and Basic 8 Write. Basic 8 is the first 128 software package 
specifically designed to unleash the hidden graphics power of 
your 128. Using a special wedge technique, Basic 8 achieves 
performance rivaling that of 16 bit micros! Imagine your 128 in 80 
columns producing a resolution ol 640 x 200 in mono and 640 x 
192 in 16 colours without additional hardware! 

Basic 8 adds over 50 Hi-Res graphic commands to Basic 7 and is 
completely compatible with it's advanced non-graphic 
commands. You work in true 3-Dimensional environment, 
controlling such parameters as perspective viewing angles and 
the origin & depth of the view. many, many more features, only 
£34.95. 

Basic Painl. Calc and Write wereall written under the new Basic 8 
environment. These provide working examples ol the power of 
this unique package. Basic 8 is available on a chip and a 64k 
Video RAM upgrade is available. 

Read and Write IBM Files on Your 128 or 64. 

New from SOGWAP Software Inc.. The Biq Blue Reader allows 
you to transfer files generated on most IBM-Compatible (MS- 
DOS) software to 128 and vice versa. Ideal for transferring WP 
documents to home from work and then from home back to work. 
The Big Blue Reader requires a 1571 on both the Commodore 128 
and 64. The Big Blue Reader only £29.95 

The Official Commodore Mouse. 

The only 100% proportional compatible Commodore Mouse 
works with GEOS 64/128, CADPAK and mostdrawing packages. 
Commodore 1351 Mouse only £29.95. GEOS Upgrade to vl.3 

Financial Systems Software Ltd. 

2nd Floor, Anbrian House, St Mary's Street, 

Worcester, WR1 1HA. 
Telephone (0386) 750217 (9.30 to 8.30 pm) 
All prices Include VAT and P&P. 
Foreign Orders add £2.50 per package.? 



READERS SERVICE 



disk only). 

DIR COVER — Produce your own detailed disk sleeves 
(C64 plus disk and primer). 

1541 FAST LOADER — Improve your loading lime (C64, 
disk only). 

MENU MAKER — A menu generator lor C64 owners (Disk 
only). 

ORDER CODE 
DISK YDDEC87 £6.00 
TAPE YCDEC87 £4.00 



\RY I*>88 



80 CHARACTER PRINTOUT — Give your CM 80 
columns. 

QUESTIONNAIRE I — An excellent qui/, generator lor the 

CM. 

ACKROYIVS SAGA— A mathematical educational 
adventure (C64). 

ENLARGING THE 64 — Create large characters on the 
C64. 

ARRAY DISPLAY SUBROUTINES — Improve yourC64's 
INPUT routine. 

C64 TAPE SYSTEM — Provide menu driven access to your 
C64 cassettes. 
ORDER CODE 
DISK YD.IAN88 £6.00 
TAPE Y C.I AN 88 £4.00 



ULTRA FUNCTION KEYS — Store up to one screen of text 
on vour C64 function kevs. 

INPUT CLEAN UP — Improved INPUT routine for CI28 
users. 

ADVENTURE KIT — The parser module for our DIY 
adventure series. 

MORSE CODE TUTOR — Teach yourself morse code with 
this program for the C64. 

GET THE POINT — A simple joystick driven pointer for 
C64 users. 

ORDER CODE 
DISK YDFEB88 £6.00 
TAPE YCFEB88 £4.00 



MARCH 1 1 >88 



LABEL LINKER - Create a library of C128 programs(CI28 
disk only). 

MULT! DUMP - Epson screen dump for C64 owners. 
WEOS II - Continuation of program from February 1988. 
Complete program on this disk or tape. 
MUSI LOAD - Play music while your programs load(C64). 
PLUS/4 ASSEMBLER - A machine code assembler for 
Plus/4 users (available on disk only). 

ORDER CODE 
DISK YDMAR88 £6.00 
TAPE YCMAR88 £4.00 



I I HRI ARY 1088 



Cassettes or disks are available from March 1086. Please 
rinu the editorial office (01-437 0626) for details of these. 



ACKROYD'S SAGA — See Januarv 1988 
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I enclose a cheque/postal order for £ made payable to ARGUS SPECIALIST 

PUBLICATIONS LTD. 

All orders should be sent to: YOUR COMMODORE, READERS SERVICES. ARGUS SPECIALIST 
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BH. 
Please allow 28 days for delivery. 
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3 SLOT 
MOTHERBOARD 

Save wear and tear on your 
Expansion ftrt 

□ Accer* 3 cartridges □ Onboard Qii&Hy fuse 
JBwlteh in/outanyBloL J High grade PCB. 
LJ Fulr/ buffered. □ Basel button. 

only £16.99 

DATA 
RECORDER 

J yiaJit>' Commodore compatible data recorder 
J hm control J Suitable for 64/123. 
JCounter Ll Send no* for quick delivery 

only £24.99 




SMART CART® 

Haw you can have an 8K or 32K 
cartridge that you program like 
BAH then acts like ROM! 

J SK cc 32K pseudo ROM 

J Batary backed to last up to 8 years ( lilhium 



_J Stoplyload the program you require - then 
Ok* the nntoh The cartrxlge can then be 
Afflmd just like a ROM cartridge. 

J liU* your mro cartridges in eluding autostart 
TP* - wlUiout an BPR0M burner. 

J Ou be switched on or off board via software 

J 1/0 i slot open for special programming 
lthnlqUM. 

J 32K vtrstOD baa 4 1 6K pagee 

QSma knowledge of M/Clshtipful - but full 
iioL-iklion are provided. 

IK VERSION £ 1 4.99 
J2K VERSION £29.99 

SMARTCART 
UTILITIES 

Iwm of utlUy programs for use wih SmarWart. 
tatfy load m the program and you have a 
i'*t.-ic ':arlr>Jgfi When you havj a differ-"^. 
KqarsiDftat - kad in anoUier program and you 
tan 4 arm rarindge 71k process takes seconds. 
Btoui be repcatBd any number of tlmeo 

ft intend to release a range of 
. The first available are: 

IISKMATEH 

I the features of Diskmata H (Bee ad). 

llnseconds - with full 
ions only £9.99 




LECU30 



PRINTER rv 

How yon can turn your MPS 801 
into 4 printers in one!! 

_J Altenuthra character set ROM - filled in 
seconds 

LJ All four sots nave true descenders. 

□ 100% compatible with all software 

□ Descender. J Eclipse 
LJ Scribe. J Future 

□ Choose any set at the fuck of a switch. 

"For anyone who uses their printer 
often this chip is a must It's quick 
and easy to use and the end 
results are impressive" - %ur 
Commodore, Jan 87, 

only £19.99 



T TURBO 
7 ROMS 

Turbo Bom n is a replacement for 
the actual karnal inside your 64. 
It provides superfast load/save 
routines. 

_J Loads nm programs at 56 times normal 
speed 

_] Saves at 5 6 times normal 

□ Improved DOS support including 10 sec formal 

Ll Programme! function keys- load, directory 
old, etc 

J Return to normal kernel at Dick of a switch 
JFC0PY - £60 block file copier 
J FUHD - special I/O loader. 
-J Plus lite more 

J FOted in minutes - no soldering usually 
required. (On some 64'? the old ROM may have 

omut £14.99 




BLAZING PADDLES 

A complete llghtpen/graphics illustrator package. 

Ll A fully icon/menu driven graphics package of a calibre which should corn much more 

□ Complete with a fibre optical lightpen system for pin point accuracy 
J MulU feature software including: 

• liange of brushes • Airbrush • Rectangle • Circle • Rubberbanding • Unas • 

• Zoom mode •Printerdump • load/ save • Advanced colour muting - over 200 

• Cut and paste allows shapes/ windows/pictures to be saved to/from tape - disk. 

□ BlaHng Ifcddlea will also work with many other Input devices including; Joysticks. M Ice. Graphics 
Tablets. 'Trackball etc 

LJ Pictures can be saved from Action Replay and edited with Rlafing Fiddles 

Complete Blazing raddles 6? Lightpen ONLY £24.99 
Blazing raddles available separately for £ 1 2.99 




TOOLKIT iv 



The ultimate disk toolkit for the 1S40/1541 

_| A disk toolkit Is an absolute must for the serious 




disk hacker Toolkit IV has more features than most 
for less 

U DISK DOCTOR V2 - Read and write any track 
and sector inoludlog extra and renumbered 
tracks Repair damaged sectors, Look underneath 
read errors. 

J HEADER/GAP EDITOR - Decodes and 
displays ALL header Infbrmatoo Including off 
bytes and header gap. Rewrite the entire header 
and header gap Renumber sectors Abo edit any 
sector tall gap 

□ DISK LOOK - Sort directory Recover lost 
fuw Display Die staiVend addresses 
Dlmjwemble any Us program directly from the 
disk to SCREEN or PRDfTER Including 
undocumented opcodes Edit Bam. Much, much 
more. 



RAM DISK 

J Turn your Smart Can Into a &K RAM/dak. 

□ S2K of instant storage area for files/programs. 

□ Load/save instantly 

LJ Disk type commands: load. save, directory, 
scratch. 

Ll Program data retained whan computer is 
■wtota) Bfl 

■_| Full command 

only £9.99 

set w&n instructfoofi 



□ PILE COMBCTOR - Can compact machine 
programs by up to 50%. Saves disk space 
Compacted programs run as normal 

J aST DISK COPY - Copy an enure disk in 
2 minutes or less using single 1641. 

□ ft&THLKCOPY - Selective file oopy Bforks 
at up to 6 times normal speed. 

J FORMATTER - 10 second format an entire 
disk or format arffuidmdual track or half track 
0to4L Redefine any oT 30 parameters to create 
or recreate unique disk formate 

J ERROR EDIT - Quickly find and recreate all 
rood errors including extra and renumbered 
tracks or sectors and halftracks from 0 to 41 
Even recreates data under errors and aUows you 
b redefine any necessary parameters 

only £9.99 



ROBOTEK 64 

Ll Robctek 64 U a comprehensive hardware/ 
software package which enables you to connect 
your 64/128 to the outside work! 

LJ 4 output channels - each with onboard relay 

LJ 4 Input channels - each fairy buffered TTL 
level sensing. 

J Analogue input with full a bit conversion 



DIGITAL SOUND 
SAMPLER 

□ The new sampler allows you to record any 
sound digitally into memory and then replay '. 
with astounding effect* 

J Playback forwards/backwards with echo/ 
revert/wig modulation etc 

_) liow with full Bound editing module to produce 
outstanding effecte. 

J Ml 8 bit D to A and ADC conversion. 

J MIDI compatible with suoahie interface 
(U Datel unit for ££999. see ad ). 

J Live effects menu includes real time display 
of waveforms 

J line m/mic in/line out,' feedback controls 

J Riwerful sequencer with editing features 

J Load/ save sample 

J Up to 8 samples m memory at one time 

J laps or disk (please state | 

_| Complete software ' hardware package r49, ov 

J Corn-Drum software is available separately at 
C9,4r9 to turn your Sampler II into a Cora-Drum 
system as well as a sampling sysaai 




COM-DRUM 

Digital Drum System 

J Now you can turn your computer into a digital 
drum system J Hardware /software package 

□ S diglBU drum sounds In memory at one time. 
J Complete with 3 drum kits 

_) Real drum sounds - not synthesised. 

J Create superb drum rhythms with real and 
step time 'J Pull editing J Menu driven 

J Output to hl-D or through tv speaker. 

□ Load/save facOiUas. ( g^fe tape 

only £29.99 or disk) 

COM-DRUM 
EDITOR 

J 24 drum Bounds supplied on disk to enable 
you to construct your own drum kit 

Ll Re arrange sounds suppbed withaCnm-Drum 
to make new tatt 

J With sound sampler hardware you can record 
your own low J Load/saw: faclliuaa. 

ONLY £4.99 disk only 



Model fr Bobot Control made easy ^= 

J \toce input for votes control 

J Software featuree:- test roode/analoguo 
measurement/voice activate /rhgital readout etc. 

J Excellent valuel ONIY £39*99 

Including hardware/software/ 
mic etc. ( State tape or disk) 





L ELECHC 



256K SUPEROM EXPANDER 

□ Now you can eeJect from air, ■ 9 - EPHOMh instantly 

□ 8 sockets to accept upto a 32K RPROM Id each 

J On boarf operating system - no programs 
lo load 

□ Program your own EPHOMb using our RPROM 

programmer 

J No need to have lawls of cartridges - Just 
mate & selection from the Superom menu 

J Directory of uiUiU«! on powir up 

_J Fully menu driven on power up 

_J 5elect any slot under software control* 

□ Unique BPROM generator feature will late 
your own programs - basic or m,'c and Urn 

them into autostart EPRQMb I EPHOM burner 

required! 

J Accepts 2764. 27128/27256 KPKOMe 
Q On beard unstoppable reset 

only £29-99 





CARTRIDGE 

□ Unstoppable reset button. 

J Resets mn so called Tinstoppable' 

programs 

_] Add pokes from magazines etc 
_J Wfl id cartridge port 
_| Bunply plug UL 

only€5.99 





mr. 





16K EPROM 
BOARD 

JAccepte2iSK BPROMs 

□ Svntohable to configure u 2 i 8R or 18K 
orofl 

□ On board unstoppable reset 
_J Ml IDSLncUOIiE 

only £8.99 



DUPLIKATOR 



U Copies whole disk In one pass - only 

one drive required! 

_J Makes back-up copies in eight 

seconds!) 

□ Dupttkaior is the fastest, most 
efficient and easiest to use disk copying 
system ever concetvwL 

□ Comes complete with 256K on board 
ram and it's own operating system - no 
software to load 

□ Mates multiple copies from one 
original. 

_J Pull disk verificaUon during back-up 
process. 

_| Copies standard software as well as 
errors 21 29 and upto 40 tracks. 
_| Full disk error check in eight 
seconds. 

_] PuU disk verify against ram in fifteen 

seconds. 

_J A must ftir clubs, user groups etc 
How else can you copy over 250 disks 
and hour for less than felOO 
J Comes complete with on/off switch 
and reset button. 

□ Fitted in minutes - no soldering 
usually required. 

only £89.99 



DISK 
NOTCH El? 

J tjulcHy and easily double your disk capacity 
J Use both sides of your disks 
□ Simple to use. 



4 WAY KERN AL 
BOARD 

J This board (Its in place of the sernal in your 
64 and accept* a 16K or 32K replacement torna) 
giving 2 or 4 different operating systems. 

_| Juat Qidt the switch supplied to select 
between systems 

□ Tola is a carrier only - ready to accept your 
own chip 

Q Now you can have all your different systems 
available at ODe tune 

only £8.99 
5 vk board only £12.99 



CLONEM ASTER 



i j Makes tape to tape back ups. 

J Vtorks with even Turbo loaders etc 

J Requires access to two CBM lype data 

recorders 

Q Makes perfect copies. 
_) Ifery simple to use. 
□ LED level indicator. 



only £9.99 






DEEP SCAN BURST NIBBLE!?™ 

_) The most powerful disk nibbler available anywhere, at any price! 

J Buret Nibbler is actually a two part system - a software package and a parallel cable to connect the 
1541/1570/1671 to 64/128 (state type! 

J What gives Burst Kibbler its power' Conventional nlbblem have to decode the data from the disk 
before It can transfer It using the renal bus when non standard data is encountered they are beat 
Buna Nibbtor transfer* data as raw GCH code ra the parallel cable without the need to decode it H you 
gut a perfect copy of the original 

• WW rabble upto 41 track* • Copy a whole disk in under 2 minutes • Pull instructions 

• Itegular updates - we always ship the latest • Ettod in minuteo - im soldering usually snored. 

• Full cr l j tracks. • No Deed to buy parallel cable if you have Disk Demon Dolphin etc 

• Cable bos throughbus extension for other add ons 

_| Whether to choose fcetHack'em or Burst Nibbler' Past Hack Km is unbeatable value as an 
'allTouDder" - with nibblere, 1 or 2 drive copy, format, fue copy. 1571 oopy <flc etc . so If you have a 
more guneral requirement perhaps festHack'Bm Is far you. Burst Nibbler is a pure nibbler second to 
Done, for the reasons staled. 3o if It'a just making backups you are interested in. there is no other 
product to beat tt 

ONLY £24.99 COMPLETE 

SOFTWARE ONLY £12.99 CABLE ONLY £ 1 4.99 




only £4.99 



EPROMMEI? 64™ 

□ A top quality, eaeytouse EPROM programmer for the 64, 128. 

□ Fully menu driven software /hardware package makes prt*rejnming reading,'veruVmg/cepying 
EPHOMb simplicity tteeif 

Q WU1 program 2716. 2732. 2764. 27128 and 272S6 chips 125. 21 or 25 volte 

J flw into user port for maximum compatibility with cartridges /Buperom Board etc 

J Full feature eymero - all functions covered Including device check'vwify 

J We believe Bpromnwr 64 la the most comprehensive, most friendly and beat value for money 

programmer available for tbe 64/128. 

□ Ideal companion for Superom Board. Cartridge Development System, our keroal expanders or ffideeJ 
any KPROU base project 

J Comae complete with instmetioiLi - plus the cartridge handbook 

ONLY £39.99 COMPLETE 



DAlEL ELECHOniO 




PROFESSIONAL DOS 8 mikrotronic 
£64.99 post FREE with Disc Demon operating system 
"The world's fastest parallel operating system" 

_J Loads a typical 202 block program file in J 25i faster foad ( SEQ flies V 

UDdw3 " ootuJfl ' □aoi6 U top« W (PRGmai). 

JGOi nuiterkiad (PRGfllee) □20i6«ter a a«(BEQraai). 
PUIS AN ADVANCED COMMAMD STRUCTURS lNQUDING; 



Jrastformat - upto40trs/to(749blocta) 

□ 16 function kays ttsL. run. load, directory 
formal, sivb. old, verify etc. 

□ Road will Maed files up to 250 blocks 
(other similar systems will only cope with 
302 blocks) 

□ Number conversion. _| Reset 

□ Unique buDl In file copier will copy fflea up to 
150 blocks llkB fining - multiple copy options 

- perfect for copying Action Replay fflee 

_J Highly compatible wild commercial software 

- can be switched out for non compatible 
programa 

J ftrfeot for use wlUi Acton Replay 3 - a 
lypxai AR3 backup wlD reload in about 3 seconds 

- yss3aeainds! 



L) Speeds up other DOB functuoa Including 
verify, scratch etc 

□ Comas complete with supertast Die and wools 
disk copier (reef 

_I Screen on or ofl during hading. 

_J ftibanned oommand eet - over 50 new 
oommanda. 

J Citily fitted - Disk Demon plugs inside the 
1541 and the now operating system chip plugs 
Inside the 054/128 Rung takes only minutes 
and uauauy requires no soldering. 

L) User port throughbue supplied free - you 
could pay ilfl 00 for this alone 

J Supplied complete - no more to buy 

□ fltorks on C128/ 1541 in 64 or 12B mode. 

CU8 version 

£69.99 



J tape iWnIlrniauw 

J l. : ■« Bundy fa vol 
pn 

Ij POM dflvs tato 

□ *OTU#d (Omptok wlUi to ralilm 
- a»m«wit«s/ 

ULTRA 
CRUNCHER 

• Tbi altinute cartridge baud 
progna compactor 

j tj upbi sm 

J prqpwui for disk. 

J ' rraqaonni profnun* no ™ 
arc-jyr 

Jf*« Manfr u,ir«T routine. - 

WU»lttl«Kr«DCQ. 

fj Can em tutbn itojaa AB ill Qleol 

□ BIMMOBrcwAitWlBi, 

U Ml DOB »uwon meinour on fcrau 



J Hus drrve u now probably the ntM <nsjiUM<< dnw amiable far ue 
CbmoMore Mart *> Hum mn (tamai™ own 'UHlfi Much nan m 
Ulah oUtsr re called imppaaM"» to tve wo have tan unable to flod ft 
pBSMi kwMlk] UinlAlnttUiatwuuldoKwork i At una of llwa > 



J lb need to look elsewhere - this Is the best. 

ONLY C 1 39.99 POST PRCS 
(If yon reqolre courier dalhmry add 18.00). 

FAST HACK EM ™ 

• Multi Hodnla Disk Sibbler - all on one disk. 

J»n*lr ir-ll Hiftr - (i-pji i C*t m £ ntn<BM 
.1 ' • '• - Qwau mure protected disk m 3 mauue. 
J Sour Cm rue Oct - Unto BtKondi typically 
JUBpeorth P«lr»cU 

J anuria* OipT BnwdUkU3eaeoanl*wUvRruy 
_] Turn Drue Copier - Bran twUrl 

J Run unique -tVMiottra aoOe These (»* "Unlock" the mart bawilv 
piruwud proframe wito a parameter fe* ft pmitulir hraod or evsn i 

pr^ram 



„„,.,( f 9 OA J Hd o" 1 " P™*** l» »«h i good 'Till Houder" « this price 

ONLY Cl*. W n c*nrkl>. tts nnbtatabU. 
inuablsu chip raly for ISU 

lljersBSoird for oeiy €7.99 ONLY €9. 9 9 POST FREE 
















DISKMATEH 

The Disk Utility Cartridge 

U Disk fcsUoad cartridge. 

□ Up to 5 times faster 

J Cast save CJnuft format (10 seas) 





LJ Impromd DOS - single bddbb ooounands - 
load7saw/dir/oM etc 

LJ Hedeflnod function kayo for bat operanon of 

see* fSjffi ff"— 

J ftiwerful toolkit | ' nm "" > ,rHfci including: 
aldydelete/ mergB/copj' /append/autonum/ 
nhesawetc 

J FtuB a full machine code monitor - too many 
Eeaiurw » bat but It has them all* 

_| Specal switching technKjuee make Dutkmate 
Invisible to the system. Therefore K Is a more 
oofflpe^BStJoadOTu^ ether types 

J Dtokmale II ia 

onlvE 14.99 



MOUSE 

.J C8U 64/128 mouse. 

J Wide compatibility with software uuhiding: 
Biasing Rsddlee 

(J Vbrks by mto kuD h gJoyBUck so will work in 
any (oysUck appilcatlon including graphic 
packaass onry deeJgMd (br>^silck. 

U Puncaons on either Joystick: port 

□ Optical system operation. 

only £24.99 

CHIPS 

U 27128 £3.00 EACH 
LIB72S6 £4.50 EACH 





MIDI 64 

A Fall Midi Interface for the 
64/188 at a realistic price 

JlflWln. □iCDIUiru J 2 1 kODI out 

J Compatible with most leading soTiware 
packages including: SeJL •TUB. Advanced Music 
System. Joreth. 3teinburg etc 

oNur C29.99 



CARTRIDGE 
DEVELOPMENT 
SYSTEM 

□ All the necesmry parts to produce an SK/ 168 
auto-start cartridge. 

LJ Tbp quality PCS _J Udectlon moulded case 
LI Heset switch. _1 16K KPROlf . 

{J "Cartridge Handbook" gives full details and 
Hps on building and configuring the cartridge for 



only €12.99 

complete with handbook 



ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRS 

HOW TO ORDER .... 


BY PHONE 

0782273815 
24 hr Credit Card Line 


BY POST 

hA 

Send rheques FOs made ' 
payalAi Ui Dale! Wearomcs 


BYPRESTEL/BLX 

Preslel rages • SflrSOOOOA 


r:i" ' 

0782264510 



DACEL 

ELEcnomc^ 



UNITS 8/9, DEWSBURY ROAD, PENTON INDUSTRIAL ESTATE, 
PENTON, STOKE-ON-TRENT TELEX: 



SALES ONLY 
0762 27381S 



TECHNICAL ONLY 
0782 202258 



UTILITY REVIEW 





ere I am. silling ai my CI28 
begging for help with my 
latest program. I warn to 
use a Sprite but can't remember the 
correct syntax for the command. With 
relief. I notice a button marked HELP 
in bold letters - very comforting. 1 
press it but nothing useful happens. 
My only recourse is thumbing through 
the wretched manual - or is it? Not 
with the C128 Helper on board. I press 
the help button and lo and behold. I 
can call up any keyword and see a 
description of the command and an 
example of its syntax. 

The CI2K Helper is a clever utility 
which uses specially created disk files 
to instantly display information on the 
screen using a small resident program. 
The usefulness of the program can also 
grow as your knowledge expands 
through a special editing program. 

Bach page ol information is stored 
as a separate file on the disk and the 
ingenious operating system allows 
about 166 tiles to be held on each 
Helper disk. This exceeds the slated 
maximum disk capacity of 144 files 
and this is one good reason why a 
Helper disk should never be validated. 
Owners of double-sided disk drives 
will have access to twice as many files, 
which means that all of the Basic 
commands could be stored as well as 
almost 200 extra pages of information 
on peeks and pokes, or even a 
complete memory map! 

The disk contains two utility 
programs to assist in the creation of 
customised screens and an associated 



A friend in need is a friend indeed. Meet a utility w hich 

throws you a line or two 



Kcv Poke Locations 

*/ 

locating DEC.IKEX! Daicrieticm 

43.46 IX7C.I7EI Start if BASIC ie*t. lew B*te 111ft. Kith bvte (HO). 

41, 48 il2l.SU > Start of BASIC variables In BANR I. 10. tlD format. 

|]| t BS1 1 Current color for GBAPHICS commands . 

51? - 673 IS7C0-I7AI I . . -BASIC iaeel buffer. 

SOS IS378! Enable I IK I / Disable 1=1121 BIJN/SICP UT. 

Si/ v.i is in ir.P Mr board Buffer. I 10 b*tes> 

259? ISA20I NAKlMM sire of keyboard buffar. 

2593 I1A7II If <'0, than eeuse cutout until a ha* Is hti 1*0 SCBCLM 

?594 I1A77I Enable I«I78I / Disable i Id ke» repeats. 

7599 IIA77I Cerior Eaabl* l«0! / Dliabla li»CI lo 40 to lama programs 

4096 4105 111000- 110091 .Programmable funclloa ke* leaetbi. 
4106-4351 I 3 IC0A-S tCf F I .Pr ograamab I a function ka* strings. 

4401. 44C? Ill 131 .11 1 J?l .Current X aoiltlon on CCAPHICS screen I IB. KB format! 
4403.4404 111133. XII34I. Current r aoiltlon on CBAPUICS tcraen (IB. HO formal! 

53745 53763 t ft Y Sprite location! for sprite numbers C tkru 7. 

ISOOCO-SOOOF) le.t. - 53248: X of samite 0. 53?49> Y of iprlte 0. atel 

517S0 ISD020I Border color 140 columns!. 

53796 IIDC10I I'd I KHi operation. I =255 » 2 IHr operation. 



ESCppp fte*s - 

Pros* tba CSC ke* down, release It. and tben press i 
following ke*i lo let the desired editing function. 



Itaf p. 3681 
of tba 



t - (rasa to eed of eege N 

A - Automatic Insert mode 0 

G - Set Bottom Window P 

C - Cancel Insert mode 0 

D - Delete current line t 

F - Set non-fleshinc cursor S 

F - Set flasbinf cerior f 

G - Enable Del I U 

H - Disable btl I V 

I - Insert a line W 
J love lo beelnninf of line X 

t - Hove lo end of line Y 

L - lurn on scrollini 2 
H - lurn off scrol I inf 



Set aormal screen displa> 
Cancel ouote mode 
Erase to i tar t -of - 1 i ne 
Erase lo End-of - 1 ine 
Set Deverse dtsola* 
Set block cerior 
Sat foe of window 
Set Underline carsor 
Scrol I em one I Ina 
Scroll dove one line 
Icetle 40-80 colemei 
Bestore default labs 
Clear all Tabi 



t iamp I e 



Press ESC. release it. and then press D. and tour cursor 
will change to a single line instead of a block. 
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UTILITY REVIEW 



menu. The Edilor program is 
particularly impressive because it 
allows a fully comprehensive screen 
editing facility. 

When designing a screen it is 
important that the screen does not 
scroll up as you type information into 
the last line. The editor does this for 
you and you can move the cursor 
around the screen adding and 
subtracting information as you go 
ignoring colour information until last. 

When colour needs to be added, 
the Editor has a special command 
which allows you to pull the cursor 
across letters after selecting a colour. 
Each character that the cursor covers 
will be changed to the current colour. 

When the screen is designed, the 
program will then save it to disk using 
a compressing routine so that the 
minimum disk space is used. This 
typically compresses about If. blocks 
of screen information into a mere four 
blocks. 

From inside Helper any screen can 
be dumped to a printer or plotter by 
pressing the Commodore key and in 
normal programming mode this 
facility is still available using SHIFT 
with RUN/STOP. 



The program obviously uses some 
of the C128's memory but. as the 
excellent documentation shows, these 
locations don't affect the Basic 
programming space too much. Even 
when accessing the Helper, the screen 
display at entry is stored away and on 
return to Basic programming mode 
the screen is restored intact. 

Helper makes full use of all of the 
function keys and the ALT key can 
also be used to 'boot' up a new Helper 
disk and its menu. This means that a 
full library of disks can be created to 
allow instant access to any 
information which may be relevant to 
your programming needs. Even 
though the HELP key is used for 
catling up Helper, the resident HELP 
command is still accessible by tvping 
in the keyword in direct mode. 

The applications for Helper are 
only limited by your own imagination. 
Used in conjunction with your own 
program, you could use Helper as a 
help facility within a Utility of your 
own such as a word processor, 
database or game. With careful 
planning even machine code programs 
can access Helper because of the 
detailed information on the memory 



locations accessed by the master 
program which are given in the small 
accompanying manual 

For the programmer. CI28 Helper 
is a significant improvement on book 
assisted programming. On its own the 
basic information given with Helper is 
worth a king's ransom, adding the 
editing facilities makes this an 
essential lime saver utility. 

Every angle seems to be covered. 
The CI28 is disturbed as little as 
possible from its normal operational 
mode and some of the information 
given, answers questions which keep 
cropping up in letters to the editor. For 
example, not many people know this 
but the keyboard buffer lies between 
locations 842 and 851. I haven't seen 
this documented anywhere else, so 
thank you CI28 Helper. y : 



Touchline: 

Product: C128 He/per. Machine: CI28 
Plus 1541/1570/1571 disk drive, or 
C128D. Supplier: Financial Systems 
Soft ware Ltd, 2nd Floor. Anbrian 
House, St. Marvs Street. Worcester 
WR1 I HA, Tel: 0905 611463, Price: 
€24.95. 



DAAT OUnVMTD 



THE ULTIMATE POOLS PREDICTION PROGRAM 

• MASSIVE DATABASE Poolsvrlnner a a sophisticated Pools 
prediction aid. Ii comes complete with the largest database 
available - 23000 matches over 10 years 

• PREDICTS Not lust SCOBEDHAWS. but AWAYS, HOMES 
and NO SCORES. 

• SUCCESSFUL SELEC guajaiTlee thai Poolswlnrai performs 
signiDcamly better than chance. 

• ADAPTABLE Probabilities are given on every future - 
choose an many selections as you need tor your bet. The 
prectie prediction formula con be set by the user - you con 
develop and test your own unique method 

• SIMPLE DATA ENTBT All team name* are m the program. Stmply type m ihe releience 
numbers from the screen. Or use FDCCEN toproduco farturB list automatically (see below). 

• LEAGUE AND NON- LEAGUE All English and Scottish League looms ore supported, 
and also the non-league sides often used on pools coupons. 

• PRINTER SUPPORT lull hard copy printout of data if you have ■ punter 

PRICE £18.00 (all inclusive) 





API f A flT No rroie snuggling for hours tc gn the 

llFN Kit ft furiL ' £ ' ^ LrJn rom P u, « FTXCEN has been 
"III* Wat/ V programmed with ail English and Scottish league 
futures tot 1987 3 Simply rype m the date, and the full fixiuie lisi in generated 
tn seconds Fully compatible with Poolswmner. Yearly updates available 
POOLSWINNER with F1XGEN £19.50 (for both) 




C0URSEWINNER 



NOT JUST A TIPSTER 
WO PROGRAM. Coursewmner 
•** V3 can be used by eipens 
THE PUNTERS COMPUTER PROGRAM and occasional punteis alike 
You can develop and test your own unique winning system by adjusting the 
analysis formula, or me the program in simple mode Couisewinner V3 usee 
statistical analysis of major factors including past form, speed ratings, course 
statistics, prtto money, weight, going, trainer and jockey form etc, etc It 
oirtputs moai Ulrely winners, good long odds bets . forecast!. Incosts eic The 
database includes vital course statistics foi all British courses You can updatn 
the database never goes out of date. FULL PRINTER SUPPORT 

PRICE £ 18.00 (all inclusive) Incladei riot AND National Hunt venioni. 



i A_ suj-ttM an :a[>< 

taamnic convsrsim to due) 



AMSTRADCPCs 
BBO 

COMMODORE S41 38 
5PLCTRUM 



AMSTKADPCW 
IBM Formal 
COMHODOKE MGuA 
ATARI ST 



Send Cheques POs (or 
return of post service to . 



SOFTWARE Phone 2A his 

62 ALTRINCHAM RD, CATI£Y. CHEADLE, CHESHIRE SK8 4DP. S 061-428 7425 

{Se n , j tor full tin of «r inftwarr | 



WORLDWIDE 



■SOFTWARE- 

PRICES SLASHEDWI 



HARDWARE 

Commodore Amiga 3.5 inch Oiak DrlvB 
Commodore 64 5.25 Inch Oceanic Disk Drive 
Commodate (M 5.25 Inch 1541 Disk Drive 
Commodore 64 Computer 
Commodore 64 Computer h Cass Deck 
ATARI 520 STEM (inc Disk Drive) 
Citizen 120D Printer (C64 Vers) 
Amiga Centronics Cable 

SPECIAL OFFERS 

C64 AMX Mouse with STOP PRESS 
C64 STOP PRESS SOFTWARE 

CONSUMABLES 

DISK DRIVE HEAD CLEANERS: 3.5 £699 



£49.99 
E24.99 



BLANK DISKS per 10: 
DISK BOXES: 

COMMODORE 64 

Airborne Ranger 
Apollo 16 
Bathe Cruiser 
Carrier Force 
FI>oht Simulator 
FiS Strike Eagle 
G unship 
Hitchhiker Guide 
Intrigue 
J>n>ter 
Mini Of hce II 
Morpheus 

'Ji.'i : f.' .HJ-- ■, ■: lr--.r- 

Okmawa 

Phantasies 

Pirates 

PWarsn 

Power At Sea 

AMIGA 

Arkanoid 

Commodore 64 Emulator 
Oest toyer 
Eagles Nasi 
Golden Path 



3.5 £9.95 

3.5 Holds 40 



5.25 
525 
525 



Cass Disk 

112014.95 
11.99 
2498 
2*95 
H 99 33 B9 
7.2611.20 
11.20 14 96 
1996 
975 
14 95 
12.75 14 95 
11.20 1350 
24 8527.85 
4 99 7 25 
1496 
11.20 14 95 
7.2711.20 
79911 B9 



1? 95 



II K 
14 BS 
14 95 



COMMODORE 64 

Predator 

Ptoiect Stealth Fighter 
Realms Of Daikness 
Rod Dctobet 
Silent Service 
The Train 
Ultima V 
EDUCATIONAL 

Better Maths (12-16) 
Belter Spelling (9-14) 
Biology (15-17) 
Chemistry (13-17) 
Gengrapriy 
Mag.c Maths (4-6) 
Mapwon OuU(lO) 
Msths Mama (8-12) 
Phys oal Geog (12-17) 
Pnys-Ci (12-16) 
AMIGA 
Grid Iron 
Jinster 
Red October 
Star Wars 
Test Drive 
Xenon 



MM I 
£12999'. 
£169.99 : . 

eii99fr, 

£139.99- 
£259.99-; 
£169.99'; 
£1995 



SAVE £20.00 
SAVE £15.00 

£5.99 
£6.99 

Hoilds 100 

Cass Disk 

73511.20 
11.201495 
1495 
11.2014.95 
7251120 
799 H 99 
1495 



1120 
7 25 1120 
7 2511.20 

7.25 1V» 

7.26 11.20 
7.2511.20 
7251120 
7.2511.20 
7 25 11.20 
7.25 1120 



IB 95 
1095 
18 95 
14 95 
1999 
14.99 

All ilmns marked l§i please add £10.00 tot carriage and insurance. 
Please make cheques and postal orders payable to Worldwide Software 
Prices Include Post & Packing in UK except Hems markd (§). 
Overseas orders please add £1 per cass/dlsk for airmail delivery 
Credit Ca*d orders accepted By phone (24 Hours) or letter 
1 Bridge Street WORLDWIOE SOFTWARE 49 Stoney Street 

Galashiels Nottingham 
TD11SW NGl 1LX 

Tel. 0896 57004 FAX 0602 4831 02 Tel 0802 460779 
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GETTING INTO GRAPHICS 



Screendraw 64 

A powerful background and character editor 
By Paul Williams 



When writing on the Commo- 
dore it is common to draw 
each screen, and lo use 
sprites and more user-defined 
characters for the objects that move. 

Screendraw is a machine-code 
program to assist with the design of 
such screens. There are already a few 
programs around to do this, but I for 
one, have found them cumbersome to 
use as they often involve selecting one 
screen option for designing a 
character, then going to a page display 
to insert that character into the 
picture, then if it doesn't quite look 
right going back to the character edit 
screen where you can't see the 
character in context, and so on. With 
this in mind I have written a screen 
designer which is extremely simple and 
quick to use, and most importantly 
displays everything on the same screen 
at the same time. A joystick in Port 2 
does the bulk of the work, assisted by a 
few easy to remember keypresses. SYS 
49152 runs the program. The screen 
then shows the following: 




The program works with a picture 
256 characters across by 64 characters 
down. This is to enable any size of 
screen to be drawn and because of the 
simple way such a picture is stored in 
memory it is easy to extract completed 
screens for use in your own programs 
( relered to later). The top section of the 
screen displays a 40X16 window of this 
page - when you move off the screen 
with the joystick the window scrolls. 

The bottom left section of the 
screen shows the full character set 
available to be used and edited, in full 
colour. The program allows hi- 
resolution 2-colour and lower- 



resolution 4-colour characters 
(multicolour), and lets you assign a 
particular unique colour for each 
character which is remembered in a 
table. This seems to be the most 
efficient and easy-to-use method of 
defining all the colours for a 
multicoloured screen. 

The bottom right corner of the 
screen shows an 8x8 grid which 
displays the exact pixel representation 
of the current character, and is also 
used to edit the characters. 

Below the picture window is a line 
containing useful information, the 
current location in memory of the 
picture window (in hex), the four 
colours relevant to the current 
characters (in hex), and the number of 
the current character (decimal 0-255). 
This area is also used for entering 
filenames and telling you what is going 
on when disk operations are 
happening. 

On the screen, there are three 
modes of operation, depending on 
which part of the screen your joystick- 
controlled cursor is in. Moving 
between the screen windows is 
performed by the keys SPACE for the 
picture. E for editing a character and P 
for selecting a character from the 
palette (i.e. character set). 

Picture Mode - the FIRE button 
draws the current character (displayed 
on the bottom-right grid) onto the 
picture. The following keys have the 
following: 

P - Move to Palette to select a 
character, see PALETTE MODE > 
B - Get character under cursor and 
make it the current character (so you 
don't have to go to the palette to get a 
previously-used character). 
D - Duplicate character under cursor 
onto current edit character. After 
selecting a character with P or G. if it is 
to be similar to another character, use 
D to set its pixels and colours to that oi 
the old character, and then use E to 
edit it. 

E - Moves you to character EDIT 
MODE (see below). STOP ends the 
program. 



1 - Takes a 40x25 image of the picture 
using the cursor position as the top left 
corner of the image and puts it away in 
a I K block of memory at 15360-16359. 
for use in your own programs. 
Alternatively you can read the picture 
memory block directly with your own 
BASIC" or machine-code programs 
(see later). 

CLR Clears everything, and copies the 
ROM character set into yourcharacter 
space. 

CURSOR Inserts a space in the current 
line and shifts all 

RIGHT Further right characters up 
one. 

CURSOR Deletes the character under 
the cursor and shuffles. 
LEFT all the rest down. 
L Load character set from disk. 
SHFT-L Load picture from disk. 
SHFT-S Save picture to disk. 
SHFT-1 Mark this position as the top 
left corner of a block to be copied. 
SHFT-2 Mark this position as the 
bottom right corner of a block to be 
moved. 

SHFT-3 Copy the screen block defined 
by SHIFT-1 and SHIFT-2 to where 
the cursor currently is. 

PALLETE MODE - you use the 
joystick to position the cursor over the 
character you want, then FIRE to 
select that as the current character and 
move you back to PICTURE MODE. 

CHARACTER EDIT MODE - the 
lire button is used to draw and erase 
pikcls in the character being edited. 
The 8k8 pikcl grid shows an exact 
enlarged version of the character, and 
when in multicolour mode the 
colours here also reflect the colours of 
the character, even though every pair 
of bits is then used to define one 
coloured pikel in the character (this 
follows the usual convention of 
Commodore 64 multi-coloured 
characters). 

SPACE Takes you back to 
PICTURE MODE. 

CLR Clears the current 
character. 

1 Advance screen back- 

ground colour by 1. 
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2 Advance character fore- 
ground colour by I. 

3 Advance common multi- 
colour no. I by 1 

4 Advance common multi- 
colour no. 2 by 1. 

CURSOR Shift the character by 1 pixel 
in each of the 4 KEYS cursor 
directions. 

To see how to incorporate your 
pictures in your programs it is best to 
take a look at the memory map used bv 
SCREENDRAW. 



Memorv Area 

S2FOO-S2FFF 

$300-837 FF 
S380O-S38FF 
$30OO-$3 FFF 
S4000-S7FFF 
■SO0O0-SCDFF 



Usage 

Character colour 
attribute table 
User-efeined character 
set 

SCREENDRAW 
workplace 

IK screen dump area 
(used by key I) 
Graphics page 
(256k64) 

SCREENDRAW 
Program 



The save and load facilities in 
Screendraw act on memorv areas 
$2F0O-S37FF for the character set and 
S4000-S7FFF for the graphics page. 



Once a file has been created on disk it 
can be loaded back independently for 
your use with LOAD"Filename",8,l. 
Alternatively, when you leave 
Screendraw the memory is still set up 
as above, so you can fish out relevant 
bits as you wish. Incidentally. 
Screendraw can be resident with the 
Commodore DOS support program, 
which occupies locations SCC00- 
$CFFF. 

For example, the following short 
BASIC program will extract the top 
left 40k25 screensworth of the picture 
and display it on the screen. 

This program could be adapted to 
extract any size, of picture by changing 
the values in lines 120 and 130: and if 
you want to retrieve a picture from a 
different point in the graphics page set 
A - 16384 (starting k) 256* (starting y). 

One more point - character 0 and 
253. 254 and 255 are used by 
screendraw. If you wish to redefine 
these particular characters you can - 
but (he screendraw screen may then 
look a bit funny, even though it will 
still function correctly. In most cases, 
if you can leave these four characters 
alone it is advisable to do so. ; l 



10 P0KE56,47;CLR:REn PROTECT 
MEMORY 

E0 PRINTCHRSC 147) : REM CLEAR THE 
SCREEN 

30 P0KE53272,S9;REM TELL UIC 
WHERE CHARACTER SET IS. 

HO PQKE53e70,PEEKC53£703DR15:REM 

MULTICOLOUR MODE 

50 PDKE53eai,Cl:REM SET UP 

COLOURS - Cl.CS AND C3 SHOULD BE 

THE 1ST 2ND AND 4TH COLOURS ON 

THE SCREEN IN SCREENDRAW 

GO P0KES38B2.C8 

70 POKE53EB3.C3 

B0 S-1034:REM SCREEN ADDRESS 

SO C-55236:REM COLOUR MAP 

ADDRESS 

100 P-1G384:REM PICTURE START 
ADDRESS 

110 T-lS03e:REM COLOUR ATTRIBUTE 
ADDRESS 

IPO FORY-0TO54:REM 25 LINE 
SCREEN 

130 FORX-0TD33:REM 40 CHARACTERS 

ACROSS THE SCREEN 

140 CH-PEEKCP*X*2S5»Y):REM 

EXTRACT CHARACTER FROM PICTURE 

150 POKES+X*40*Y,CH:REM DRAW 

CHARACTER 

160 POKEC-X«-40-Y,PEEKCT+CH):REn 
SET COLOUR 
170 NEXTX , Y 

180 GETAS: I FAS- " "THEN1B0: REM 
WAIT FDR KEYPRESS 

190 P0KE53B7e,ei:REn RDM 
CHARACTER SET 
500 PaKES3E7fl,PEEXt535705 
AND239: REM NORMAL COLOUR MODE 
BIO END 



See tt$ttag$ on pant' 100 



COMPuters OFFICIAL COMMODORE/AMIGA DEALER 

AMIGA BUSINESS SYSTEM A600 - 1064 - MPSI200 • The Wortca! • 

Transformer PC Emulator 803 BS 

Amiga 2000 • 1084 Colour Mon 1348 95 

Amiga 2088 PC'XT Bndgoooard • 5.25' Drive 4B1 BE 

Amiga 2086 PC AT Bndgeboard • 3 5" Drive , "tBBBb 

Amiga 2092 PC 20 Mb Hard Disk Drive £493 35 

Amiga 2052 2Mb RAM Card E366 BS 

Am.ga 500 • dPaint - MORE' PHONE 

Amiga 500 - Philips 8833 Storco Colour Mon PHONE 

Commodore l28'C2N/3 iape&/Joysl.ck'Games ....21900 

Commodore 64C/C2N/3 Tapcs-'Joyslick/Sporls Bag/Games 159.00 

PRINTERS 

OKIMATE 20 TEXT A MULTI-COLOUR GRAPHICS FOR AMIGA 179.00 

5lar LC-IO Parallel 120'30cps 199 00 

Siar LC-10C C64/128 120/30cps mcl lead . . 199 00 

Star LC- 10 Parallel COLOUR , . . , . 219 00 

Siar LC-IOC C64/128 COLOUR mcl lead 219J1Q 

Oliien 120O Parallel 120/25cps ".V.EIS^OO 

Citizen 1200 C64/120 l20'25cps mcl Wad £159.00 

MONITORS 

Commodore 1802 Colour Mon lor C84 . Jt IBS 00 

Pmiips 8833 Slereo Colour Mon 249.00 

Philips BM7502 Green Mon inc lead 82 00 

Primps BM7522 Amber Mon inc lead 94 00 

MISCELLANEOUS 

Amiga 501 5l2K RAM E*pansion - Clock 99.95 

Commodore 154IC Disk Drive • Software ,..,.159.00 

Commodore 1571 Disk Drive , ....189.00 

Commodore l SB 1 3.5" Disk Drive .189 00 

Commodore C2N Data Recorder , .8MB 

Cumana CAXJ54 Amiga Disk Drive , , 129 00 

Power Supply for CB4 , '.'.WW. IMS 

Super-G Cent Inter! • Graphics 34.95 

Surge Protector 13A Plug 12 95 

Surge Protector 3-way Adapior 15 95 

C128 Official Prog s Rel Guide (pftp 5j 18.95 

Addison-Wesfey Amiga Ref Manuals , PHONE 

SOFTWARE (Eiamptes) 

Amiga Scribble 2 f 79.00 

Amiga The Works' (Scribble • Analyze - Organise! !..139 00 

Amiga Superoase Personal 79.00 

Amiga 5upcbase Professional 1B7 00 

Amiga DigiVie* 2 , 149 00 

Superbase T7fl Programmable Database 26 95 

Supe'scnpt 128 Word Processor 29.95 

Taswo<d 64 40 80 Col WP - Tape/Disk 17 957 19 95 

Vizawnle with Spelling Check ,. 59 95 

Prices Sub)ecl to Change Wllhoul Nailer EAOE 



RS232 INTERFACE 64, 128 or Plus/4" £34.99 

Measuring only 12x69x57mm, the smallest and neatest unit 
available. Conforms to Commodore 1011A user-port standard 
Compatible with BASIC, Easyscript, Superscript, Superbase. 
Mini Office, Script Plus etc. Connect to RS232 printers, modems 
and other devices, Supplied with 1 metre of cable (add 75p extra 
metre ) terminated with a male (female") 25-way D-connector, or 
a custom cable made to your requirements. Our after sales 
service for problem printers guarantees to get you up and 
running. Supplied with a scrolling terminal emulator proqram 
and utilit software on tape/disk*. 

IBM PC File Transfer Utility £9.99 

Captures text or binary files via the COMI RS232 port. Supplied 
on a 360k IBM format 5V/' disk. Simple instructions provided by 
on-line help. ' 

VIEWDATA TERMINAL 64 or Plus/4 tape/disk' £29.99 

Access Prestel, Micronet, CityService etc. Works with any user- 
port RS232 interface and 1200/75 modem. Displays all viewdata 
mosaic graphics, double heighl. hide/reveal and flashinq 
characters in seven colours. Only £14.99 when ordered with the 
RS232 interface. 

CENTRONICS CABLE 64, 128 £18.99 

Compatible with Easyscript. Superscript etc. Driver lorBASIC on 
disk or tape*. 

6502 ASSEMBLER 64 or Plus/4' tape/disk £12,99 

A sophisticated two-pass symbolic assembler and text editor 
which supports tape and desk filing. The assembler, editor 
source and object code may all be resident in memory 
simutaneously. facilitating rapid and interactive code 
development. No other assembler is quicker to use. 

Z80 EMULATOR/ASSEMBLER 64 disk £12 99 

A unique integrated Z80 development package. The emulator 
compiles Z80 source code into optimised 6502 which runs on the 
64 at about one sixth the speed of a 2MHz ZBO. The cross- 
assembler generates hex or binary ZBO object files. The disk 
conlains a powerful editor and example programs. 

Please specify' options. Send cheque/PO. or order by 
Prices Include VAT and P&P. Overseas orders add £2.50. 
Allow up to 1 week lor delivery. 

YORK ELECTRONIC RESEARCH 

The Flshergate Centre, Depl YC, 4 Flshergate, York Y01 4AB 
Tel (0904) 610722 
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READERS SERVICE 



C16 & Plus/4 
Software Offer 

Do you wish that more C16 and Plus / 4 programs were 
available on disk or cassette? Well here's our third CI 6 
and Plus 1 4 software collection 



D 



ue to the great length and 
complexity of the programs that are 
published in Your Commodore^ many 
people find that once they have typed 
them in they do not work. Usually, 
this is not the fault of the magazine, 
but rather, due to the program, being 
typed incorrectly. 

To help readers we do provide a 
Software for Sale service that makes 
all of the programs from each month's 
magazine available on disk or tape. 
Due to the small number of programs 
that we publish for the C16 and Plus/ 
4 we only place the software for those 
machines on the disk with all of the 
other software from the issues. 

In this issue we are pleased to 
announce the launch of our third C16 
and Plus/4 four collection containing 
no fewer than eight programs from 
past issues of Your Commodore. 



Documentation 

All of the programs that are on the 
tape or disk arc from recent issues of 
the magazine, however, instructions 
arc included with the programs in case 
you missed any of the magazines. 

What Do You Get? 

So just what is on the latest Software 
cassette or Disk and which machines 
do they work on? 

On both cassette and disk you will 

find the following: 



C16 SPRITES - taken from our 
August 1987 edition, this program 
gives C16 and Plus/4 owners access 
to sprites, just like those to be found 
on the C64. A demonstration program 
is also included to show just what is 
possible. 

+4 ANIMATOR — a simple 
demonstration program showing how 
you can store a series of pictures in 
memory to give the appearance of 
animation (Plus/ 4 and Expanded C16 
only.) 

REBOUND - an excellent version of 
the latest breakout type games. 

DISK MENUS- find and load your 
programs with ease using this 
program. Obviously this requires a 
disk drive. 

TYPRO - our extremely popular 
'typewriter' program from December 
1987. Turn you Plus/4 computer and 
printer into a powerful electronic 
typewriter. 

Plus/4 Assembler - an excellent 
machine code assembler program for 
Plus/ 4 owners. 

TRANSCRIPT - owners of the Script 
Plus Cartridge can now convert their 
Plus 3 text files to work with this 
wordprocessor. 

PLUS/4 EXTENDED BASIC ■ Add 

almost 40 new commands to the Basic 
on you Plus/4, or C16 with memory 
expansion. Ir^luding commands for 
accessing the disk drive, drawing 
graphics etc. as well as a whole range 
of new Basic functions. 



C16's and Memory Expansion 

The C16 and Plus/4 computers arc 
almost identical, except for the fact 
that the C16 has far less memory than 
its big brother the Plus/4. This 
compatibility means that programs for 
one of these computers will work on 
the other, as long as enough memory 
is available. The exception to this being 
programs that access the in-built 
software of the Plus/ 4, for example, 
the TRANSCRIPT program on this 
disk or tape. 

A number of companies produce 
memory expansion cartridges for the 
C16 and expand its memory to varying 
degrees. If you have expanded your 
C16's memory to 64K then all of the 
programs, except TRANSCRIPT will 
work on your machine. 



How Much Is The Software? 

The price of the software is £5.00 for 
cassette and£7.00for disk.this includes 
instructions. Orders should be sent to 
the address on the order for Readers 
Sendees, they should NOT be sent to 
the editorial address. 

Orders should be accompanied bj 
a cheque or postal order for the correct 
amount made payable to Argus 
Specialist Publications. 

We welcome orders from overseas 
readers. However we do have to add 
a further £1.00 in order to cover the 
increased postage charges. 
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READERS SERVICE 



ORDER FORM - PLEASE COMPLETE IN BLOCK CAPITALS 



NAME 


QTY 


TAPE/DISK 


ORDER CODE 


PRICE 


C16 Special C 




Tape 


YC16C 


5.00 


C16 Special C 




Disk 


YC16D 


7.00 












OVERSEAS POST£1 










TOTAL 





NAME 

ADDRESS 

POSTCODE 

I enclose a cheque/postal order for £ made payable to ARGUS SPECIALIST 

PUBLICATIONS LTD. 

All orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST 
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD. HERTS HP2 7BH. 
Please allow 28 days for delivery. 



LIFESAUERS 10 



C64 



IF you always 
your LOAD and 
can be a bit 
place the 1 , 0 
operation . 



use disk far ell of 
SAUE operations it 
annoying having to 
after every disk 



This handy routine will let you 
set the device Cdisk or tape) For 
all loading and saving 

operations . 

□nee set you don't even havB to 
type the closing quotes or device 
number at the end of the 
Filename . 

The program works by re-directing 
the LOAD and SAUE vectors CS0330 
and $0335) to a new routine, 
stored at 673 CS08A7J . To use the 
routine enter: 

SYS 679 For Disk; 
SYS 70B For Tape; 
SYS 720 For normal 
operation . 

Neil Higgins 



DEU I CE-5ET 



1/1 



10 REM •* 
••»**• 

SO RED * 
• 

30 REff 



DEUICE-SET 



DEFAULT TO D 
DEFAULT TO T 
RESET TO NOR 



40 REM * SYS 679 : 
ISK » 

50 REM * SYS 70B : 
APE • 

60 REM • SYS 720 : 
MAL * 

70 REM *«•«•*•••*• 
••«••• 

80 F0RL-679T075B : READA : POKEL , A : D 
-D+A : NEXT 

90 IFD<>8969THENPRINT"DATA ERROR 
" : END 

100 DATA 169 ,9,141, 230 ,2, 141 , 241 , 

2, 169,229, 141, 48, 3, 169,240, 141 

110 DATA50,3,169,2,141,49,3,169, 

2,141,51,3,96,32,175,2 

120 DATA 169, 1 , 141 , 230, 2, 141 , 241 , 

2,96, 169, 165, 141,48,3, 169,244 

130 DATA141, 49.3,169, 237, 141, 50, 

3, 169,245, 141,51,3,96, 169, B 

140 DATA 133 , 1B5 , 169 , 0 , 133 , 10, 76 , 

165,244, 169, B, 133, 1B6, 76, 237, 245 
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Easy Entry C64 



Listings 

Get it right first time with our deluxe program system 

for the C64. 



ou may have noticed that our 
listings are tree of those horrible little 
black blobs which send you searching 
around the keyboard for a suitable 
graphic symbol. You may also have 
noticed the funny numbers by the side 
of each line of the listing. Fret no more, 
it's all part of our easy entry aid. 

Instead of those nasty graphics and 
rows of countless spaces in PRINT 
statements and strings we use a special 
coding system. The code, or 
mnemonic, is always contained in 
square brackets and you'll soon learn 
to decipher their meanings. 

For example, |SA] would mean 
type in a Shifted A. or an ace of spades 
in layman's terms, and [SAIO] would 
mean a row of ten of these symbols. 

[S+2] means hold down the shift 
key and press the plus key twice. It 
doesn't take a great leap of logic to 
realise that |C+2] means exactly the 
same thing except that the Commo- 
dore key (bottom left of the keyboard) 
is held down instead of the shift key. 

If more than two spaces appear in a 
statement then this will be printed as 
[SPC4] or. exceptionally, [SSPC4]. 
Translated into English this means 
press the spacebar four times or in the 
latter case hold the shift key down 
while you do it. 

A string of special characters could 
appear as: 

[CTRL N. DOWN2.LEFT5.BLUE, 
F3.C3] 

This would be achieved by holding 



down the CTRL key as you press N. 
press the cursor key down twice, the 
cursor left key five limes, press the key 
marked BLUE while holdingdown the 
CTRL key. press the F3 key and. 
finally hold the Commodore key down 
while pressing the number two key(C2 
would of course make the computer 
print in brown). 

Always remember that you should 
only have a row of graphics characters 
on your screen with no square brackets 
and no commas, unless something like 
this appears; 
[SSJ.[C*] 

In this case the two characters should 
have a comma between them. 

On rare occasions (REV T] will 
appear in a listing. This is a delete 
symbol and is created by entering the 
line up to this mnemonic. Then type a 
closing quotation mark (SHIFT & 2) 
and delete it. This gels the computer 
out of quotes mode. Hold down CTRL 
and press the number nine key 
(RVSON). type the relevant numberof 
reversed T's and then hold down 
CTRL and press zero (RVSOFF). 
Next type another quotation mark and 
delete it again. Now finish the line and 
press RETURN. 

A list of these special cases is given 
in the table but remember that only 
one of these mnemonics will appear 
outside of a PR INT string: the symbol 
for pi. This may appear when its value 
is needed in a calculation so this may 
look something like: 



f ROGKACl: SYNTAX CHECI ER 



5 RED SYTAX CHECKER - EPIC DOYLE 

10 BL-10 :LN-70 ;SA-4915B 
eO FDR L-0 TQ BL:CX-0:F0R 0-0 TO 
IS 

30 READ A; IF A>55STHENPRINT"NUflB 
ER TO L«RGE";LN*CL"10):ST0F 
40 CX-CX*fl: POKE 5A-L*16*D,A;NEXT 
D 

50 READ A: IF A><CX THENPR INT "ERR 

□R IN LINE";LN+tL»10):5TDP 

60 NEXT L:SYS 43155: NEW 

70 DATA 173,5, 3, 601.165,308, 31.1 

BO. 169 , 9 , 141 .32. BOB , 14 1 , 33 , BOB . 1 

B47 

80 DATA 169,7,141,134,3.169,13.3 
B. eiO,S55. 169,64, 141 ,4,3. 163. 168 
B 

BO DATA 192, 141 ,5, 3,69,96, ISO. 16 
9.134,141,4,3. 169, 165 , 141 , 5, 1S66 

100 DATA 3, 169, 14.141. 134, B, 141 . 
3B.B0B. 169,6.141.33,206,68,36.15 
85 

110 DATA 3B, 1B4, 165.7B, 138.7B, 15 
B,7B,16B,0, 165,B0,133,a54, 165.B1 
.1747 

120 DATA B4.101.aS4,133.a54,183, 
0.B.B40, 18.63, B54, 133.B54.B3B, 18 
3.B346 

130 DATA 0,B.B40,B,B4, 101.B5H.13 
3,a54,a3S,aoe,B33, 163, 1, 141 . 134, 
B134 

140 DATA 3,165,554,74,74,74,74,3 
a. 156, 19B.3B ,210.555,165,354, 41, 
5054 

150 DATA 15.35,156,195,32.510,55 
5, 163.13.35.510,555.163.13,35,51 
0, 1335 

160 DATA 255,169,7,141,134,5,104 
, 168, 104. 170. 104,36,54. 105,48,20 
1 . 1632 

170 DATA 58. 16. 1. 36. B4, 105.7,96, 
0,0.0,0,0.0.0.0,403 



:CC=2*[PIJ*R: 
Ignore the square brackets and just 
type in a shifted upward pointing 
arrow (ic. the pi symbol). 



by Eric Doyle 
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4 



Checksum Program 

I he hexadecimal numbers appearing 
in a column to ihe left of the listing 
should not be typed in with the 
program. These are merely checksum 
values and are there to help you get 
each line right. Don't worry if you 
don't understand the hexadecimal 
system, as long as you can compare 
two characters on the screen with the 
corresponding two characters in the 
magazine you can use our line 
checking program. 

Type in the Checksum Program, 
make sure that you've not made any 
mistakes and save it to tape or disk 



immediately because it will be used 
with most of Ihe present and future 
listings appearing in Your 
Commodore. 

At the start of each programming 
session, load Checksum and run it. 
The screen will turn brown with yellow 
characters and each time you type in a 
line and press the RETURN key a 
number will appear on the screen in 
white. This should be the same as the 
corresponding value in the magazine. 

If the two values don't relate to one 
another, you have not copied the line 
exactly as printed so go back and check 
each character carefully. When you 
find the error simply correct it and 



press RETURN again. 

If you want to turn off the checker 
simply type SYS49I52 and the screen 
will return to the familiar blue colours. 
You can then do whatever it was you 
wanted to do and if this doesn't use the 
area where Checksum lies you can go 
back to it with the same SYS 
command. 

No system is foolproof but the 
chances of two errors cancelling one 
Many of the listings are presented in 
lower case. To turn your computer to 
lower case mode press the 
Commodore key and the SHIFT key 
at the same time. ffi 



Mnemonic 

[RIGHT] 

[LEFT] 

[DOWN] 

[UP] 

[FI] 

[F2] 

[F3] 

[F4] 

[F5] 

[F6] 

[F7] 

[F8] 

[HOME] 

[CLR] 

[RVSON] 

[RVSOFF] 



HHH I H 



Symbol Keypress 

CRSR left/right 

SHIFT &CRSR left/right 
CRSR up/down 
SHIFT & CRSR up/down 
fl key 

SHIFT & fl key 

D key 

SHIFT & f3 key 
f5 key 

SHIFT & f5 key 
17 key 

SHIFT & 17 key 
CLR/HOME 



Mnemonic Symbol 

[BLACK] 



n 



SHIFT & CLR/HOME 
CTRL & 9 
CTRL & 0 



[WHITE] 

[RED] 

[CYAN] 

IPURPLE] 

[GREEN] 

[BLUE] 

[YELLOW] 

[POUND] 

[LARROW] 

[U PAR ROW | 

[PI] 

[INST] 

IREVT] 
ICIctter] 
[Sletter] 



Keypress 

CTRL & 1 
CTRL & 2 
CTRL & 3 
CTRL & 4 
CTRL & 5 
CTRL & 6 
CTRL & 7 
CTRL & 8 
£ 

SHIFT & f 
SHIFT & INST/DEL 
see text 
CBM + letter 
SHIFT + letter 
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YOUR 



COMMODORE 

Listings 



CHARACTER GRABBKR 




PROGRAM: CHARACTER GRABBER 



22 1020 REM ■ CHARACTER GRA 

BBER * 
B9 1030 REM " 

* 

Bl 1040 REM • WRITTEN BY ANDRE 

W LEEDER * 
EB 1050 REM - JANUARY, 19 

88 * 
59 1070 REM *••*•■»•*****•••«•• 



77 2000 FORL-0TO66:CX-0:FORD=0T 

O15:READA:CX-CX+A:POKE4096+L 

•16+D.A:NEXTD 
B2 2010 READA: IFAOCXTHENPRINT" 

ERROR IN LINE":2040+(L*10) ;S 

TOP 

B5 2020 NEXTL 

71 2040 DATA 165 , 1 , 41 . 254 . 133, 1 , 

169,15,141.33,208.169,0.141, 

134,2.1607 
93 2050 DATA 16 9 . 147 , 32 . 210 . 255 . 

32,145.18.32,161,17.32.84.18 

, 169,0,1521 
3E 2060 DATA133.251,169,16.133, 

252.32. 17.18.169.50,133.255. 

32,228,255.2143 
7D 2070 DATA201,45.240.67,201.4 

3.240,92,201, 133,240,23.201. 

134.240.28.2329 
7B 2080 DATA201, 135.240,33,201. 

136 . 240 . 38 , 201 , 83 . 240 . 1 24 . 20 

1,216.240,117,2646 
90 2090 DATA76.45.16.169.16.160 

.48. 162,50.76. 177. 16, 169.64, 

160.49.1453 
D3 2100 DATA162.48.76. 177. 16,16 

9 . 1 28 . 160 . 50 . 16 2 . 48 . 76 . 177 , 1 

6,169.192.1826 
3C 2110 DATA160. 51. 162.48,76,17 

7 , 16 , 174 , 204 , 6 , 228 , 255 . 240, 1 

75,202.142.2316 
C3 2120 DATA204.6. 164. 252. 136.1 

36 , 136 , 1 36 . 136 . 136 , 136 . 136 . 1 

32,252,32.17,2147 



F2 2130 DATA18.76.45.16.174.204 
,6,224,55,240,146,232.142.20 

4.6.164.1952 
F5 2140 DATA252 , 200 , 200 . 200 , 200 
. 200 , 200 . 200 . 200 . 132 , 25 2 . 32 . 
17,18.76,45,2424 
81 2150 DATA16. 134. 255. 133,252, 
140,183,6.169.0.133.251.142. 

204,6,32,2056 
CE 2160 DATA17. 18.76,45,16,76.1 

02.254,32.224.16, 160.0,169.3 

2, 153,1390 
F2 2170 DATA192, 7, 200. 192,40,20 

8, 24B, 32. 84, 17,32, 119,17,76, 

0, 16. 1480 
76 2180 DATA160.0. 185.250, 19, 15 

3. 192.7, 200,192, 11 .208.245,2 

4,162,24,2032 
FB 2190 DATA160. 10. 32.240.255,1 

62,0, 134, 255,32, 228,255. 240, 

249. 172.141,2565 
0B 2200 DATA2.201,13,240,52,166 

, 255 , 201 . 20 , 240 , 35 , 224 , 16 . 24 

0. 232, 192,2329 
15 2210 DATA0.208, 228, 160.0.217 
.58. 17.240,221.200,192.26.20 

8,246,32.2253 
DA 2220 DATA210, 255, 157.19.20.2 

32.169,100.157.202,7.76.247. 

16.224.0.2091 
31 2230 DATA240. 197.202,32, 210. 

255.76.247. 16.96,5,17.18.19. 

28.29. 1687 
C4 2240 DATA30.31. 133, 134. 135,1 

36 , 137 , 138 , 139 , 140 , 141 . 144 . 1 

45,146.147,148,2024 
AF 2250 DATA156.157, 158, 159,160 

,0,185.5.20.153.205.7,200. 19 

2. 14.208,1979 
35 2260 DATA245.32,228,255,240. 

251 , 201 . 84 . 240 , 7 . 20 1 , 68 , 240 . 

6,76,97.2471 
5C 2270 DATA17. 162. 1.96.162.8,9 

6,32.173.18.169.147,32,210,2 

55,169,1747 
FF 2280 DATA1. 160. 2. 32-186, 255. 

165 ,255. 16 2.19. 160.20.32, 189 

.255.162,2055 
64 2290 DATA0, 160,16.169.0.133, 

253, 169, B, 133. 254. 169.253,32 

,216,255,2220 
75 2300 DATA96, 169. 240, 141,224. 
5,169.237.141.88.6.169.6.141 

.224.217.2273 
45 2310 DATA141,8B, 218. 162. 0.16 
9. 195, 157,225.5.157.89.6, 169 

,6.157.1944 



71 2320 DATA225, 217.157, 89,218, 

232,224,38,209.235,169,238,1 

41.7.6.169,2573 
62 2330 DATA253. 141. 127.6.169.6 

,141.7.218. 141. 127.218.162,0 

,189,242,2147 
OC 2340 DATA18.24, 105. 128. 157.8 

.6.169,6,157.6.218.232.224.8 

0,208,1748 
BF 2350 DATA237, 162.0. 189.66, 19 

,157,171.6.232,224.34.208.24 

5.162.0,2112 
86 2360 DATA 189 . 100,19. 157. 252 . 

6 , 169 , 1 1 , 157 , 252 . 2 18 , 232 . 224 

.150,208,240,2584 
Fl 2370 DATA96. 165. 251, 141,64.3 

. 165, 252. 141 .65.3, 169.0, 133. 

253.169.2070 
17 2380 DATA8. 133.254, 160,0. 177 

, 251 . 145 , 253 . 24 . 165 , 251 , 105 . 

1,133.251,2311 
FA 2390 DATA165.252.105.0.133.2 

52 . 24 . 165 . 253 . 105 . 1 , 133 , 253 . 

165,254,105.2365 
3F 2400 DATAO, 133, 254, 165.254.2 

01 , 16 . 208 . 220 , 173 . 64 . 3 , 133 , 2 

51.173,65,2313 
ED 2410. DATA3, 133. 252.96 . 169 ,84 

, 133,251, 169,4. 133.252, 169,3 

1,133.253.2265 
88 2420 DATA169.0, 162.0, 160,0,1 

45 , 251 . 197 , 253 , 240 , 6 , 105 , 1 , 2 

00.76. 1965 
46 2430 DATA102.18,168.165.253, 

105 . 31 . 133 , 25 3 , 24 . 165 , 25 1 , 10 

5,40,133.251.2197 
23 2440 DATA 165 , 252 . 105 . 0 , 133 . 2 

52.152,160,0.105,1,232,224,8 

,208.214,2211 
06 2450 DATA96 . 120 . 169 , 201 . 141 . 

20,3,169.16. 141.21 ,3. 169. 129 

.141,26,1567 
BB 2460 DATA 208 , 169 , 27 , 141 ,17,2 

08.169,127.141.13.220,88.96. 

120.169.0.1913 
09 2470 DATA141.26.208.169.255, 

141. 13,220, 169.49. 141 ,20.3, 1 

69,234.141,2099 
1A 2480 DATA21, 3, 169,21,141,24, 

208.88.96, 169 , 1 , 141 .25, 208. 1 

62.21. 1498 
8B 2490 DATA16Q.0, 173, 18.208,20 

1,146.240.4.162,19.160.146,1 

42.24.206,2011 
60 2500 DATA142. 32. 20B. 140, IB, 2 

08 , 173 . 13 . 220 . 74 . 144 . 3 . 76 . 49 

,234.76 . 1810 
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B2 2510 DATA188,254.66.32.32,32 
.32,32.32.32,32.32.32,3.6.1. 
8-10 

9C 2520 DATA 18, 1 . 3 . 20 ,5 , 16. 32 , 7 
,18.1.2.2,5.18,32.32.214 

F8 2530 DATA32, 32. 32,32.32.32.3 
2.32,32,66,66,23.18.9.20.20, 
510 

4F 2540 DATA5. 14.32, 2, 25,32, 1.1 

4,4,18.5,23.32, 12,5,5,229 
6D 2550 DATA4.5.18.44.32,1Q,1,1 

4 . 2 1 , 1 , 18 . 25 . 32 . 49 . 57 . 56 . 387 
EB 2560 DATA56.66.22.9,4.5.15,3 

2,2,1.14,11,58.32.48,32.407 
5D 2570 DATA32,32,32.32,3.8,1,1 

8.1.3.20.5. 18.32. 19,5.261 
CF 2590 DATA20.58.32.50.21.19.5 

, 32 . 6 . 2 1 , 14 , 3 , 20 . 9 . 15 . 14 , 339 
89 2590 DATA32, 11. 5. 25. 19.32.20 

.15,32,3,8,1,14.7.5,32,261 
87 2600 DATA2. 1,14, 11. 32. 32. 32. 

32.32.32,32.14.21.13.2,5,307 
OA 2610 DATA18. 44. 32. 1.14.4.32, 

43,32,1,14,4.32.45,32,11.359 
EB 2620 DATA5 . 25 , 19 . 32 . 20 . 15 . 32 

, 3 , 8 . 1', 14 , 7 , 5 , 32 . 32 . 32 . 282 
3E 2630 DATA32,32,20,B.5,32.3.8 

.1,18,1.3,20,5,19,32,238 
14 2640 DATA19.5.20,46,46,46,32 

.16.18,5,19.19.32,3,15,14,35 

5 

6E 2650 DATA20, 18. 15. 12.45. 19,3 
2 , 32 . 32 , 32 , 32 , 32 , 32 . 32 , 20 , 15 
,420 

18 2660 DATA32.19.1.22.5.32.19, 

5,20.32.20,15.32.20,1.16,291 
18 2670 DATA5.32.15,18.32.4,9,1 

9, 11, 46. 6, 9. 12. 5. 14.1. 238 
E5 2680 DATA13.5,58.32.100.148. 

1.16.5,32,15,18,32,132.9.19. 

635 

9E 2690 DATAH.32.63,0.0,0,0,0, 

0,0,0,0,0.0.0.0.106 
26 2700 DATAO. 0,0, 0,255, 240, 0.2 

08.0.208.144.0. 15,176,248,0, 

1494 
83 2990 : 

9A 3000 REM SAVE MACHINE CODE T 

0 TAPE/DISK 
07 3010 POKE43,0:POKE44.16:POKE 

45 . 36 : POKE46 . 20 
F9 3020 REM CHANGE '.8' TO '.1' 

FOR TAPE 
10 3030 SAVE "CHAR GRABBER" . 9 



POINT TO POINT 



3S 7 REM' 



CLEAR SCREEN 




PROGRAM; HI-RES SETTER 



40 1 RE"' 



SET POINTERS •* 



OC 5 DATA173, 5, 551,9,3, 141,5,55 
1,173,0, 551 , 41 , 555 ,3,0,141,0 
,551.169,57,141.54,508 

73 3 DATA 173 , 17 , 509 , 9, 35 , 141 , 17 
,509,96: REM* 

7B 4 REM*--* SET BLACK B/G YEL 
LOW F/G •••• 

34 5 DATA16S.504, 141, 118,3, 169, 
115, 160,0 

GB 6 DATA153 , 0 , 504 , 500 . 509 , 550 , 
538 ,119,3, 173 ,118, 3, 501 , 50B , 
508,536,9B:REM ••••••••• 



90 



15 
OS 
75 
04 

F7 

EA 



B DATA 169, 
0,169, 153, 
53B, 143,3, 

9 DATA3,50 

10 READA: I 
50 POKEB43 
40 5YS875: 
OURS 

50 SYSSOl: 
EN 

BO SYSB43: 
TUP 



554,141,143,3,169, 

0,554, 500, 50B, 550, 

173, 143 

B, 539,96,999 

FA-999THEN40 

+X, A:X-X*-l:GOT010 

REM SET SCREEN COL 

REM CLEAR THE SCRE 

REM SELECT PAGE SE 



PROGRAM: H1-RE5 DEMO 



C3 0 DATA1B9, 53,133,1,160, 0,177 

, 550 , 133 , 555, 169, 55 , 133, 1 , 96 

: REM PEEK UNDER ROM •••• 

40 1 REM------- SET POINTERS 

*•« ........ . 

OC 5 DATA173.5, 551, 9, 3, 141,5,55 
1, 173,0,551 ,41,555,9,0, 141,0 
,551,169.57,141,54,508 

73 3 DATA 173, 17 , SOB , 9 , 35, 141 , 17 
, 509 , 96: REM* 

76 4 REM*—* SET BLACK B/G YEL 
LOU) F/G ••»• 

94 5 DATA1G9. 504,141,119. 3,169, 
115, 160,0 

BB 6 DAT0153, 0,504, 500,509,550, 
53B, 119, 3, 173, 119, 3.501,509, 
508,536, SB: REM — 

95 7 REM---------- CLEAR SCREEN 

BO 9 DATA169, 554, 141 , 143,3, 169, 
0, 168, 153, 0,554, 500, 508, 5S0, 
538,143,3,173,143 
IS 9 DATA3,S0B,539, 96,999 
01 10 READA: I FA-999THEN30 

53 50 P0KE8SG+X, A: X-X+l : B0TD10 
55 30 BASE-14-40SB 

04 40 SYS875:REM SET SCREEN COL 
OURS 

F7 50 SYSSOl: REM CLEAR THE SCRE 
EN 

EA BO SYSB43:REM SELECT PAGE SE 
TUP 

54 1000 X1-1:XS-16: Y1-0:YS-1G 
10 1010 IFXS-X1-0THENFORY-Y1TOY 

5 : X-Xl : GOSUB 1 560 : NEXT : B0TO10 
SO 

DS 1050 F0RX-X1TDX5: Y-CCY5-Y1V 

CX5-X155-X 
FO 1030 G0SU81S60 
EE 1040 NEXTX 

A5 1050 X1"0 : XS-35: 8-7 : C-l /B : IF 

CMTHENC-1 
58 1060 FOR X-X1T0X5STEPC 
89 1070 Y-INTCB-X* ,5): IFY>500TH 

ENX-X5:G0T01090 

36 1090 G0SUB15BO 
C4 1090 NEXT 

69 1100 Xl-0:X5-60: YY-100:D-60: 

SE-100 
IB 1110 F0RXX-X1T0X5 
39 1150 Yl-YY*5QRt D-XX-XX-XX) ; I 

FYK0THENY1-0 
IS 1130 IFYl>S00THENYl-500 
73 1140 Y5-YY-50RCD-XX-XX-XXJ : I 

FYS>500THENY5-500 

37 1150 lFY5<0THENYS-0 

BE 1160 F0RY-Y1T0Y55TEPY1-YS:X- 

XX+5E:GOSUB1SGO 
CI 1170 NEXTY.XX 
73 1190 F0RXX-XST0X1STEP-1 
ID 1190 Y1-YY*SQR(D*XX-XX*XX) : I 

FY1>500THENY1-S00 
F9 1500 I FYK0THENY1-0 



DS 1510 Y5-YY-SQRCD-XX-XX-XX): I 

FY5> 500THENYS-500 
SI 1550 IFY5<OTHENY5-0 
1C 1530 F0RY-YST0Y1STEPYS-Y1:X- 

XX+SE: B0SUB15B0 
AB 1540 NEXTY.XX 
66 1550 END 
BF 1560 COLUMN-INTCX/B) 
64 1570 ROIil-INTCY/B) 
BA 1590 BYTE-Y AND 7 
69 1590 LQC-BASE+R0U-3S0+C0LUMN 

-B+BYTE 
BF 1300 8IT-7-CXAND73 
7F 1310 BH*-LaC/556:BL-L0C-BH*- 

556 

ID 1350 P0KESS0,aL:P0KE551,BH!l 
OB 1330 SYS85B 

14 1340 P0KEL0C,PEEKC555)0RC5-B 
ITJ 

CS 1350 RETURN 

5E 1360 REM IN LINE 1000 CHANGE 

XS AND Y5 
50 1370 REM IN LINE 1050 CHANGE 

X5 OR B 

AA 1380 REM IN LINE 1100 CHANGE 
XS.YY.O OR SE 



CHARACTER BUILDING 




PROGRAM: ROM RAIDER 



14 10 REM 

............ LINES BO 

TO 1B0 WILL POKE THE 
51 50 REM PROGRAM INTO MEMORY. 

THE PROGRAM CAN BE RE 

LOCATED ANYWHERE IN 
7A 30 REM MEMORY 5 IMPLY BY CHAN 

GING POKE 4915 

5+X IN LINE 150 TO ANY 
50 40 REM OTHER UALUE AND THE S 

YS CALL IN LINE 1B0 

ACCORDINGLY. 
B9 50 REM TO TRY THE REST OF TH 

E PROGRAM, USE 15599 

OR MORE UHEN PROMPTED 
34 BO REM TO ENTER A UALUE , 
DS 70 REM-**—*******»«*««-»»«« 



95 90 DATA 173,14,550,41,554,14 

1,14, 550 , IBS , 1 , 41 , 551 ,3.33,1. 

173.555.3,133 
14 90 DATA 551,173,551,3,133,55 

0, 1G9.0, 133,555, 169,509, 133, 

553.165,5,160 
E6 100 DATA 0,177,555,145,550,5 

00 , SOB , 543 , 505 , 540 , 6 , 530 , 553 

,530, 551, 509, 53B 
EG 110 DATA 165,1,9,4,133,1,173 

, 14 , 550 ,9,1,141,14, 550 , 9B . 99 

9 

DS ISO READA: I FA<> 999THENP0KE49 

155*X,A:X-X+1: G0T01SQ 
48 130 INPUT-CCLRJSTART OF CHAR 

ACTER MEMORY BLOCK";S 
09 140 SH-S/55E:SL-5-SH*556 
BC 150 POKE1050,SH:POKE101S,SL 
78 160 SYS4915S 
55 170 REM 

71 1B0 REM 
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..... 

54 190 REM - DEMONSTRATION PROG 
RAM • 

80 200 REH *»»•••***• 

..... 

5D 210 REM 

OE 220 P0KE52,48:P0KE55,48:CLR 

IF 230 PQKE532BO,0:POKE532B1,0 

43 240 BS-"COOIDN,LEFT103'' 

22 250 R0W$-"CS-,SPCB,S-3 

E4 2B0 GRIDS-"CH0riE,CA,S-B,CS3" 

92 270 F0RA-1T0B:GRID$-GRIDS*B$ 

♦ROUS: NEXT 
05 2B0 GRIDS-GRIDS+BS+"CCZ, 5*B, 

CX3" 

75 290 PRINT"CCLR,BLUE:"GRID5 
7C 300 FORA-OT063:POKE1504+ft-2, 
A: P0KE1504+ft»2+S4272 , 14 : NEXT 

08 310 PR1NT"CH0ME,00UN,RIGHT12 

3SELECT ft CHftRftCTER" 
DC 320 PRINT"CD0WN,RIGHT123U5IN 

G THE CURSOR KEYS" 
11 330 ft-1504:F-ft 
53 340 G0TD430 
IB 350 GETftS 

ftE 360 IFftS-"CUP3"THENF-F-40:G0 
T0410 

FB 370 IFfi$-"£D0ldN3"THENF-F+40: 
G0T0410 

BD 380 IFftS-"CRIGHT3"THENF-F+2: 
G0T041O 

3C 390 IFftS-"C LEFT] "THENF-F-2: G 

0T0410 
ftE 400 GDT0350 

17 410 IFF<15040RF>lB30THENF-fl: 
GDT0350 

55 420 PDKEft+54272, 14:P0KE19G,O 

59 430 O-F:P0KEA*S4272, 1 

07 440 C-PEEKCft)-B*PEEKC1019)+P 

EEK C 1020 ) -2SB : PRINT "CH0ME3 " 
OE 450 FORM-CTOC+7: O-PEEKCM) 
29 460 IFDAN012BTHENCS-"CSQ3":D 

-OOR1HB:GOT0480 
BE 470 CS-"CBLUEJ .CWHITE]" 
33 4B0 IFDAND64THENCS-CS*"CSQ3" 

:D-D0R64:G0TO500 
C5 490 CS-CS*"C8LUE3 .CWHITE3" 
5S 500 IFDAN032THENCS-CS+"CSQ3" 

:D-0DR32;G0TO520 
99 510 CS-CS+ "C BLUE 3 . CWHITE3 " 
D6 520 IFDAND16THENCS-CS+"CSQ3" 

:D-00R16:GOTO540 
04 530 CS-CS+"C8LUE3.CUHITE3" 
Eft 540 IFDftND8THENCS-CS*"CS0D": 

D-DORB:GOT0550 
8B 550 C5-C5*"CBLUE3 . CUIHITE3 " 
58 560 IFDftND4THENCS-CS*"i:SQ3": 

D-D0R4:GDT05B0 
5C 570 CS-CS+ "t BLUE3 -CUHITED" 
B7 5B0 IF0ftND2THENCS-CS*"CSO3'': 

D-DOR2:GDT0600 
20 590 C5-C5+"CBLUE3 .CUIHITE3" 
A8 600 IFDAND1THENCI-CS+ "CSQ3 " : 

G0T0620 

F4 610 CS-CS+ "C BLUE 3 . CUHITE3 " 
89 620 PRINT"CRIGHT3"CS 
FA 630 NEXT 
3B 640 GOT0350 



PROGRAM : CHARACTER SAUER 



EF 10 DATfi230.254.20B,4.230 1 255 

, 160 , O, 177 , 252 , 145 , 250 , 230 , 2 

52,208.2,230 
30 20 DAT A253, 165 ,252, 197,254.2 

OB . 7 j 165 , 253 , 197 , 255 , 20B ,1,9 

6,230,250,209 
IB 30 DATft2,230,251,20B f 225,999 



9C 40 READ ft: IFft-999 THEN 60 

40 50 POKE49152+X,A;X-X*1;GOT04 
0: REM CHANGE 49152 FDR EASY 
RELOCATION 

Fl 60 INPUT"CCLR30LO START LOCA 

T I ON " ; OS 
BA 70 INPUT"tD0UiN3 OLD ENO LOC 

OTION";OE 
D6 BO INPUT"CD0UN3NEU START LOC 

ftT I ON " ; NL 
E7 SO SH-INTC0S/256):SL-0S-SH*2 

56 

93 100 EH-INTC0E/256):EL-0E-EH- 
2S6 

B5 110 NH-INTCNL/256):NL-NL-NH- 
256 

C3 120 POKE2SO,NL:P0KE251,NH 
B7 130 P0KE252,SL:P0KE253,SH 

41 140 P0KE2S4,EL:POKE255,EH 
35 150 SYS49152 



SC REENDRAW 64 



E3 100 DATA76 , 1 10 , 193 . 173, 22 , 20 

8,9, 16,807 
6B 110 DATA141.22.208.169.29.14 

1,24.208.942 
78 120 DATA169.il, 141, 32, 208, 16 

9,0,141.871 

03 130 DATA33, 208 , 169 , 12 , 141 . 34 
,206,169,974 

ED 140 DATA15,141.35,20B,169,25 
5,141,138.1102 

55 150 DATA2,96,169.0.141,21.20 
8,141,778 

04 160 DATA33.208.169.21,141,24 
,208,173.977 

1C 170 DATA22.208.41,239,141,22 

,208,169,1050 
OA 160 DATA7, 141.134.2. 169, 147, 

76,210.886 
EO 190 DATA 255 , 162 . 7 , 169 , 0, 157 . 

0.4B.798 

CI 200 DATA169.255. 157, 248,55.1 
69,85,157.1295 

56 210 DATA232. 55. 169,170, 157, 2 
40,35,202,1280 

DO 220 DATA16.233, 169,3, 141.0,4 

7,169,778 
09 230 DATA15.141.253,47.141,25 

4.47.141. 1039 
C5 240 DATA255.47,169,4B.141.4. 

48,96,808 
09 250 DATA162.0, 169,0. 157,0.4, 

157.649 

CA 260 DATA0.5. 157,0,6, 157.0.7. 
332 

55 270 DATA169.3. 157,0. 216. 157. 

0.217.919 
A2 280 DATA157.0.21B, 157,0, 219, 

232.208, 1191 
EO 290 DATA 2 25 ,169, 168, 133. 25 3. 

169,6, 133. 1256 
78 300 DATA254, 169 . 168 . 133 . 97 . 1 

69,218, 133. 1341 
2F 310 DATA98,173,64,3,72,169.2 

55. 141.975 
5F 320 DATA64, 3, 160,0.238.64.3. 

173.705 

54 330 DATA64.3.145.253.170.189 

,0,47.871 
E5 340 DATA145.97.200. 192. 32,20 

8,237,24,1135 
F4 350 DATA 165 , 253 , 105 , 40 , 133 , 2 

53.165.234,1368 



77 360 DATA 105 . 0 , 133, 254 , 24 . 165 

.97.105.883 
1C 370 DATA40 . 133 . 97, 165 . 98 . 105 

,0, 133,771 
CB 380 DATA98. 173.64 .3, 201 . 255. 

208.202. 1204 
E7 390 DATA162 . 39 , 189 , 253 . 192 , 1 

57. 128,6. 1126 
87 400 DATA169.7, 157. 128. 218,20 

2.16.242.1139 
44 410 DATA104,141,64.3,96. 13,5 

, 13.439 

DB 420 DATA32. 12. 15.3,58,36,32, 
32. 220 

F7 430 DATA32,32,32,32,32.3.15, 
12. 190 

BA 440 DATA15.21,18.19.58.36,32 
,32,231 

6C 450 DATA32, 32. 32. 32.32,32,3, 
8.203 

CC 460 DATA 18 , 58 . 32 . 32 , 32 , 173 , 6 
6,3,414 

25 470 DATA133.231. 173.67.3, 133 

,252.169.1181 
2E 480 DATAO. 133.99, 169,4.133,1 

00. 169,807 
07 490 DATA16 . 141 . 109. 193, 160.3 

9,177,251.1086 
BO 500 DATA145 . 99 . 170, 165 , 100,7 

2,24.105.880 
1A 510 DATA212. 133. 100.189.0.47 

,145,99.925 
5A 520 DATA104. 133, 100,136. 16,2 

32.230.252,1203 
31 530 DATA24, 165.99, 105.40. 133 

.99.165,830 
E2 540 DATA 100, 105 ,0, 133, 100, 20 

6,109,193,946 
EC 550 DATA208, 210, 76, 180, 199,0 

.32.3,908 
2A 560 DATA192, 162. 0.189,0,203, 

157,0,903 
50 570 DATA56,232,208.247,32,73 

, 192.32, 1072 
6E 580 DATA 120 , 192 , 32 , 144, 198 , 1 

69,0, 141,996 
BA 590 DATA66.3.169.64.141.67.3 

, 169,682 

FB 600 DATAO, 141. 69. 3, 141,68,3. 
141 ,566 

48 610 DATA70.3. 141.71,3. 169.0, 
141.598 

8B 620 DATA64. 3, 32. 37, 193,32,23 

7,194.792 
33 630 DATA 169 , 1 , 141 , 21 . 208 . 169 

.224. 141. 1074 
ID 640 DATA248.7.32. 145, 195.173 

,65.3.868 
BC 650 DATA41.4,208,25,173,70,3 

,208.732 

FB 660 DATA17 . 173, 68 , 3 , 240 .15.2 

06.68.790 
31 670 DATA3.206,66.3,32,37.193 

,76,616 

E8 680 DATA213. 193,206.70. 3. 173 

.65.3,926 
8E 690 DATA41,8,208,29.173,70.3 
.201.733 

15 700 DATA39. 208. 19. 173.68.3.2 

01.216,927 
9B 710 DATA240.15,238.68.3,238, 

66.3.871 

D7 720 DATA32,37. 193,76. 249, 193 

,238,70,1088 
5F 730 DATA3.173.65.3.41.1.208, 

25.519 

E3 740 DATA173,71,3.208,17.173, 

69,3,717 
F2 750 DATA240.15.206.69.3.206. 

67,3,809 
14 760 DATA32. 37. 193.76.25,194. 

206.71,834 
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CD 770 DATA3,173,65,3.41.2.208, 
29.524 

4D 780 DATA173,71.3.201,15,208, 

19. 173.863 
24 790 DATA69.3.201.48.240.15.2 

38.69.883 
E4 800 DATA3.238.67. 3.32,37. 193 

,76.649 

C4 810 DATA61.194.238.71.3.173, 

65.3,808 
4F 820 DATA41. 16. 206. 14.32,216, 

194,173,894 
BF B30 DATA64.3.145.251.32.37.1 

93.76,801 
Fl 840 DATA17B.193.32.228.255.2 

40.248.201.1575 
91 850 DATAa0,20B.3.76.218.195, 

201.71,1052 
E9 B60 DATA208.3.76. 117. 196.201 

,68.208.1077 
79 870 DATA3.76.131.196.201.69, 

208.3.887 
35 880 DATA76 . 197 . 196 . 201 , 147, 2 

08,3.76. 1104 
48 890 DATA249,19B.201,76,208.3 

.76,211, 1222 
9E 900 DATA200.201.83.208,3,76. 

6. 201 .980 
50 910 DATA201,204.206.3.76,71. 

201.201,1165 
01 920 DATA211.20B.3.76.105.201 

,201,29,1034 
22 930 DATA208,3,76,150.201.201 

.157,208,1204 
CI 940 DATA3.76,187,201,201.73. 

208.3.952 
FC 950 DATA76.217,201,201,33.20 

8,3.76. 1015 
66 960 DATA26. 202. 201. 34. 208.3. 

76,42.792 
32 970 DATA202, 201, 35,208,3.76. 

58.202.985 
91 980 DATA 201 . 3, 240 . 3, 76 , 178 , 1 

93,32,926 
85 990 DATA 185 ,198.32,42, 192. 16 

2.79,169,1059 
E8 1000 DATAO, 157,0, 2.202, 16. 25 

0.96.723 
Fl 1010 DATA 160, 0, 24. 173, 70. 3, 1 

09,66.605 
B2 1020 DATA3. 133.251,24.173.71 

.3.109.767 
8A 1030 DATA67 .3 . 133. 252, 96 , 32 , 

199,197.979 
BF 1040 DATA174. 64 .3, 189,0,47,4 

1, 15,533 

82 1050 DATA141. 135,195,169.200 

.133,251,169.1393 
D4 1060 DATA6 , 133, 252. 169. 0, 141 

,109.193,1003 
45 1070 DATA172, 135. 195, 192.8.1 

76.23.172,1073 
BD 1080 DATA109. 193,177.99, 160, 

7.74,72,891 
88 109O DATA169,0, 144,2,169, 255 

,145.251,1135 
B7 1100 DATA 104 . 136 . 16 . 242 ,48 , 3 

9,172.109.866 
2E 1110 DATA193. 177.99. 160,7.16 

2.0. 142.940 
2A 1120 DATA136. 195.74.46. 136.1 

95.74.46,902 
CO 1130 DATA 136 ,195. 72. 174. 136, 

195.189, 141,1238 
CC 1140 DATA195 , 145 , 251 . 136 . 189 

,137,195,145,1393 
F9 1150 DATA251, 104. 136,16,224, 

24,165.251.1171 
AE 1160 DATA105.40.133.251.165, 

252,105.0.1051 
5E 1170 DATA133.252.23B.109.193 

,173,109,193.1400 



07 1180 DATA201.B. 208. 164. 162.7 

,173,135.1058 
BF 1190 DATA195. 157.200,216. 157 

.240.218,157,1542 
D5 1200 DATA 24 .219, 157. 64. 219.1 

57.104,219.1163 
A8 1210 DATA 157, 144,219, 157, 184 

.219,157,224,1461 
F3 1220 DATA219,202,16.229.76.1 

80.199,3,1124 
2B 1230 DATAO , 0 , 254 . 0 , 255 ,0.0.2 

53,762 

BD 1240 DATA255, 173,70,3,24, 105 

,3.10.643 
3B 1250 DATA10.56.233.1.10.141. 

0,208.659 
9A 1260 DATA169. 0.105. 0.141, 16, 

208,173,612 
C6 1270 DATA71.3. 10.10. 10.24, 10 

5.48.281 
3F 1280 DATA141 ,1. 208. 238. 39, 20 

6,173.248.1256 
BE 1290 DATA7.24. 105, 1,201. 228, 

144.2.712 
39 1300 DATA169 , 224 . 141 . 248 .7.1 

62,45,160.1156 
98 1310 DATAO , 136 . 208 , 253 . 202 . 2 

08.250,173,1430 
53 1320 DATAO, 220, 141. 65, 3. 96.0 

.0.525 

43 1330 DATAO. 17, 173,70,3, 141,2 

14. 195.813 
Bl 1340 DATA173.216.195.141.70. 

3,173.71.1042 
E3 1350 DATA3.141.215.195.173.2 

17.195.141,1280 
A5 1360 DATA71.3.32.145.195.173 

,65,3.687 
OC 1370 DATA41.4.208.8.173.70.3 

, 240 , 747 

BA 1380 DATA3. 206, 70, 3, 173,65.3 
.41.564 

AC 1390 DATA8.208. 10. 173.70.3.2 

01.31.704 
C4 1400 DATA240.3. 238,70. 3. 173. 

65.3.795 

F3 1410 DATA41,1,208,10.173.71, 

3.201,708 
A2 1420 DATA17, 240, 3,206,71.3.1 

73.65.778 

66 1430 DATA3.41.2. 208, 10, 173.7 
1.3.511 

6A 1440 DATA201.24,240.3,238.71 

,3.173,953 
F3 1450 DATA65.3,41,16,20B,180. 

173.71,757 

12 1460 DATA3.56.233.17.10,10,1 
0,10,349 

EA 1470 DATA10. 24, 109.70.3, 141, 

64.3,424 
14 1480 DATA32.237. 194. 173,70, 3 

, 141, 216, 1066 
23 1490 DATA195,173.71,3,141,21 

7.195.173,1168 
89 1500 DATA214. 195,141.70.3.17 

3,215,195,1206 

67 1510 DATA141. 71. 3, 173,0,220. 
41. 16.665 

72 1520 DATA240.249.76.178.193. 

32.216,194,1378 
16 1530 DATA177.251.141.64.3.32 

,237.194,1099 
FF 1540 DATA76. 178. 193,32,237,1 

94,165.99,1174 
79 1550 DATA133.101. 165.100. 133 

,102,173,64.971 

13 1560 DATA3.72.32.216.194.177 
.251,141,1086 

OB 1570 DATA64, 3, 32. 237. 194.160 

.7,177,874 
D8 1580 DATA99 . 145 , 101 . 136 . 16 . 2 

49, 174,64,984 



2E 1590 DATA3,104,141.64.3.168. 

189.0,672 
57 1600 DATA47. 153. 0.47,32. 237. 

194.32,742 
9D 1610 DATA37, 193.32. 153, 192,3 

2,180,199,1018 
D8 1620 DATA76 , 178 , 193 . 32 . 17 . 17 

3.70,3.742 
F7 1630 DATA141.214.195.173.195 

.196.141.70.1325 
FA 1640 DATA3. 173. 71. 3. 141.215. 

195.173.974 
EB 1650 DATA196.196.141.71.3.32 

,145.195,979 
97 1660 DATA173,65,3.41,4,208.1 

0,173.677 
5C 1670 DATA70. 3.201,32.240.3.2 

06,70.625 
84 1660 DATA3. 173,65.3.41.8, 208 

. 10.511 

FB 1690 DATA173.70.3.201.39.240 

,3.238.967 
Bl 1700 DATA70.3,173,65.3.41.1, 

208.564 

CA 1710 DATA10,173,71.3,201.17. 

240,3,718 
3B 1720 DATA206,71,3.173,65,3.4 

1.2,564 

7B 1730 DATA 208 . 10 , 173 . 71 , 3 , 201 

.24,240,930 
23 1740 DATA3,238.71.3,173,65.3 

.41,597 

A3 1750 DATA16. 240. 109,32,228.2 

55.240.173,1293 
7A 1760 DATA201.49.208.3.76.218 

.197,201,1153 
B4 1770 DATA50 . 206 , 3, 76 . 245 ,197 

.201.51.1031 
DE 1780 DATA208.3.76.227.197.20 

1,52.208,1172 
34 1790 DATA3.76,236,197,201,73 

,208.3,997 
2A 1800 DATA76,106.19B.201,17.2 

0B,3,76,B85 
EA 1810 DATA18. 198, 201. 145.208. 

3,76.42,891 
FO 1820 DATA 198 . 201 , 29 , 208 , 3 , 76 

,68, 198,981 
62 1830 DATA201.157.208.3.76.87 

,198,201,1131 
38 1840 DATA147,20B,3,76.126.19 

6.201.32.991 
OF 1850 DATA240,3.76,221,196.17 

3,70,3,982 
9E 1860 DATA141, 195,196,173,214 

,195.141,70,1325 
A4 1870 DATA3,173,71,3.141.196. 

196. 173.956 
48 1B80 DATA215 , 195 . 141 , 71 , 3, 76 

,178,193.1072 
8B 1890 DATA32, 199, 197,56, 173,7 

1 .3.233,964 
04 1900 DATA 17 , 168, 56 , 173, 70 , 3 . 

233.32.752 
11 1910 DATA170.177.99.93.191.1 

97,145.99,1171 
C2 1920 DATA32.237. 194.173. 0.22 

0,41,31 .928 
8D 1930 DATA201 , 15 , 240 . 247 . 76 , 2 

21.196.126,1324 

14 1940 DATA64.32.16.8,4.2.1,16 
9.296 

EA 1950 DATA6, 133,100. 173, 64. 3. 
10,38.527 

00 1960 DATA100.10.38.100.10.38 

.100.133.529 
E3 1970 DATA99,96,239,33,20B,32 

, 180. 199. 1085 
C4 1980 DATA76. 221, 196, 238,34,2 

08,32.237,1242 
07 1990 DATA194.76.221.196.238, 

35.208.32.1200 
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14 2000 DATA237.194.76.221.196. 

174,64.3.1165 
A9 2010 DATA254, 0,47, 189.0.47.4 

1.15,593 

96 2020 DATA157.0.47.32.237.194 

,32.153.852 
AC 2030 DATA192.32. 160. 199.32.3 

7.193.76,941 
62 2040 DATA221.196.32.199.197, 

160.7,136,1148 
2D 2050 DATA177.99.200.145.99. 1 

36,208,247,1311 
El 2060 DATA169.0.145.99.32.237 

.194,76.952 
A4 2070 DATA221.196.32.199.197. 

160,0,200,1205 
BE 2080 DATA177. 99. 136,145.99,2 

00. 192,7. 1055 
61 2090 DATA208.245.169.0.145.9 

9,32,237,1135 
F6 2100 DATA194.76.221.196.32.1 

99, 197, 160. 1275 
86 2110 DATA7 . 177 , 99 ,74 . 145 . 99 , 

136,16.753 
79 2120 DATA248.32. 237. 194.76,2 

21.196.32,1236 
65 2130 DATA199, 197, 160.7. 177.9 

9,10.145,994 
E4 2140 DATA99 , 136 , 16 . 246 , 32 , 23 

7.194,76,1038 
A3 2150 DATA 2 21 , 196 , 32 . 199 , 197 , 

160.7,177.1189 
85 2160 DATA99.73. 255. 145.99. 13 

6.16,247,1070 
37 2170 DATA32. 237, 194. 76. 221.1 

96,32,199,1187 
53 2180 DATA197. 160.7, 169,0, 145 

,99.136.913 
59 2190 DATA16. 251, 32. 237. 194.7 

6.221. 196, 1223 
2E 2200 DATA120.169.208.141,20, 

3. 169. 198, 1028 
CC 2210 DATA141,21,3.169.178,14 

1 . 18.208,879 
41 2220 DATA 173, 17, 208. 41, 127, 1 

41,17.208.932 
25 2230 DATA169.129.141.25.208, 

169.241 , 141 .1223 
FF 2240 DATA26.206,169.127,141, 

13,220,88.992 
IX 2250 DATA96.120.169.49.141.2 

0.3.169.767 
FA 2260 DATA234.141.21.3.169.12 

9,141,13,651 
B5 2270 DATA220. 169,0, 141,26.20 

8. 86,96.948 
A5 2280 DATA169. 129. 141,25,208, 

173.18,208.1071 
73 2290 DATA201.186.176.16.169. 

21,141.24.934 
EE 2300 DATA208,169.186.141.18. 

208,104,168,1202 
F0 2310 DATA104. 170, 104.64, 169. 

29.141,24,805 
CI 2320 DATA208, 169.178,141.18. 

208.76.49.1047 
6E 2330 DATA234.120, 169.51, 133, 

1.162,0,870 
66 2340 DATA 189 ,0,208. 157. 0, 48, 

189.0.791 
42 2350 DATA209. 157. 0.49, 189,0. 

210,157.971 
45 2360 DATAO. 50, 189, 0.211. 157. 

0,51.658 
04 2370 DATA 189 .0.212, 157 .0,52. 

189,0,799 
AD 2380 DATA213. 157,0,53. 169.0. 

214,157,983 
61 2390 DATAO. 54. 189,0,215. 157. 

0,55,670 
7B 2400 DATA232.208.205.169.55. 

133.1,88,1091 



27 2410 DATA169.0. 133.251, 169,6 

4,133,252.1171 
A5 2420 DATA 162 . 64 . 160 . 0 . 169 , 0 .- 

145.251.951 
F2 2430 DATA200. 208.251, 230,252 

.202.208.246,1797 
51 2440 DATA162.0. 169.3. 157.0.4 

7,232,770 
8A 2450 DATA 208. 250.76, 110,193. 

48,49.50.964 
71 2460 DATA51.52.53,54.55.56.5 

7.1.379 

9F 2470 DATA2.3.4.5.6.72.74.74. 
240 

6E 2480 DATA74.74.170.189.93.19 

9.153,126,1080 
69 2490 DATA6.200, 104.41. 15. 170 

,169.93.816 
4E 2500 DATA199, 153, 128,6,200,9 

6.153.128.1063 
DB 2510 DATA6, 200,96. 162.255.23 

2.56,233, 1240 
OF 2520 DATAIOO.176,250,105.100 

.72. 138.9.950 
OB 2530 DATA48 . 32 . 134 , 199 . 104 , 1 

62.255,232,1166 
IB 2540 DATA56 , 233 , 10 . 176 . 250 , 1 

05,10.72,912 
E9 2550 DATA138,9,48.32.134.199 

. 104.9.673 
DB 2560 DATA48,76, 134.199. 160.9 

.173,67,866 
IB 2570 DATA3.32.109.199.173.66 

,3,32.617 
09 2580 DATA109, 199. 173,33,208. 

41,15.170,948 
48 2590 DATA189.93.199. 141 , 153. 

6,174,64,1019 
01 2600 DATA3. 189. 0.47, 41, 15.17 

0.189.654 
65 2610 DATA93.199.141.155.6.17 

3,34,208.1009 
E2 2620 DATA41, 15, 170. 189,93,19 

9,141,157,1005 
8F 2630 DATA6,173.35.208.41,15, 

170,189,837 
AC 2640 DATA93 . 199 , 141 , 159 , 6 , 16 

0,37,173,966 
FA 2650 DATA64. 3-76, 139, 199, 162 

.39.169.851 
E2 2660 DATA32. 157.128.6. 202. 16 

.250.96,867 
6C 2670 DATA133.251. 134.252, 160 

.0.177,251,1358 
C8 2660 DATA240.9.41.63.153.128 

,6,200,840 
03 2690 DATA76,14.200.96,69,78. 

84,69.686 
75 2700 DATA82,32,70,73,76,69.7 

8,65.545 

2B 2710 DATA77,69.58.32.0.83.65 
,86.470 

B7 2720 DATA73.78.71,32,67.72.6 

5.82,540 
82 2730 DATA65.67,84,69.82.32.8 
3.69.551 

4A 2740 DATA84.0.76.79.65.68.73 
,76.523 

11 2750 DATA71.32.67.72.65.82.6 
5.67.521 

29 2760 DATA84,69,82.32,83.69.8 
4.0,503 

BA 2770 DATA83,65,86.73.7B.71,3 
2,71.559 

3C 2780 DATA82.65,80.72,73.67,6 

3,32.554 
5B 2790 DATA80. 65. 71 .69.0.76 .79 
.65.505 

37 2800 DATA68.73.76,71.32,71,8 
2,65,540 

B2 2810 DATA80.72.73.67.83.32.8 
0,65.552 



F8 2820 DATA71.69.0.32.253.199. 

169,28.821 
80 2630 DATA162,200,32.8,200. 16 

9.7,141,919 
DB 2840 DATA134.2.169.19.32.210 

,255.162,983 
FO 2650 DATA16, 169,17-32.210,25 

5.202.208,1109 
B8 2860 DATA248,169,16,133.211. 

169.255,141,1342 
7D 2670 DATA7,201,238,7.201.32. 

207.255,1148 
52 2880 DATA201.13.240.9. 174,7. 

201.157.1002 
C5 2890 DATAO, 2. 76, 170,200, 169. 

0.32.649 

C7 2900 DATA144.255.173.7.201.2 

40.7. 162, 1189 
8B 2910 DATAO. 160, 2, 76, 189. 255. 

104.104.B90 
46 2920 DATA76, 124. 193.32,131.2 

00,32,253.1041 
95 2930 DATA199. 169. 66. 162.200. 

32,8,200, 1036 
AD 2940 DATA169.2, 160.0, 162.8.3 

2.186.719 
A7 2950 DATA255. 169-0. 162.0. 160 

.47,32,825 
23 2960 DATA213 , 255 . 173, 253 - 55 . 

141,33,208,1331 
23 2970 DATA173. 254. 55. 141.34.2 

08.173,255.1293 
5C 2960 DATA55, 141.35, 208,76, 12 

4,193,7,839 
42 2990 DATA32.253.199.32.131.2 

00,32,253,1132 
93 3000 DATA199. 169.45. 162. 200. 

32,8,200,1015 
15 3010 DATA173.33.208.141.253. 

55. 173,34. 1070 
2D 3020 DATA208. 141, 254,55,173. 

35,208,141.1215 
61 3030 DATA255.55, 169,2, 160.25 

5,162.8,1066 
57 3040 DATA32. 186.255. 169.0, 13 

3.251.169,1195 
6B 3050 DATA47, 133. 252. 162, 0,16 

0.56, 169,979 
E6 3060 DATA251.32.216.255.76.1 

24,193.32,1179 
A7 3070 DATA131,200,32,253.199. 

169,109,162,1255 
76 3080 DATA200.32.8, 200, 169.2. 

160.0.771 
EF 3090 DATA 16 2 . 8,32, 186 . 255 . 16 

9.0.162.974 
54 3100 DATAO, 160.64.32.213.255 

.76,124,924 
65 3110 DATA193, 32-253, 199, 32.1 

31.200.32.1072 
08 3120 DATA253.199.169,88,162. 

200.32.8. 1111 
27 3130 DATA200.169.2.160.255.1 

62.8,32.988 
F9 3140 DATA186. 255,169. 0.133,2 

51,169.64.1227 
Dl 3150 DATA 133 . 252 , 162 , 0, 160, 1 

28.169.251.1255 
84 3160 DATA32, 216, 255. 76. 124,1 

93,32.216.1144 
E5 3170 DATA194.165,251.141,7,2 

01,169,0, 1128 
9F 3180 DATA133.251. 160.254, 177 

,251.200,145.1571 
F5 3190 DATA251.136.136.204.7.2 

01.176,244.1355 
51 3200 DATA200, 169. 0.145,251,3 

2,37,193,1027 
72 3210 DATA76, 178. 193,32,216,1 

94.164,251,1304 
3D 3220 DATA169.0. 133.251. 200.1 

77,251,136,1317 
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56 3230 DATA 145 , 251 . 200 . 192 . 255 

,208.245.169,1665 
DE 3240 DATAO. 145.251,32.37. 193 

,76.178.912 
DA 3250 DATA193 , 32 , 216 , 194 . 165 . 

251.141.25.1217 
50 3260 DATA202 . 169 . 25 . 141 . 7 . 20 

1,169,0.914 
34 3270 DATA 133 , 99 , 169 , 60 . 133 , 1 

00,160,0,654 
5E 3280 DATA162.0. 173,25,202. 13 

3,251,161.1107 
C5 3290 DATA 251 . 145,99 , 230, 251 , 

200, 192.40, 1408 
2C 3300 DATA208.245.24.165.99.1 

05,40. 133. 1019 
43 3310 DATA99. 165. 100, 105,0, 13 

3, 100,230,932 
A8 3320 DATA252,206.7,201,206,2 

16,76,178.1344 
1C 3330 DATA193. 0,32, 216. 194.16 

5.251,141,1192 
34 3340 DATA110, 202. 165,252. 141 

,111.202.76.1259 
00 3350 DATA176.193.32,216,194. 

165.251,141,1370 

27 3360 DATA112.202. 165,252, 141 
.113.202,76. 1263 

28 3370 DATA 1 78 .193.32,216. 194. 
173,111,202.1299 

78 3380 DATA133.100.173.110.202 

.133.99.160.1110 
69 3390 DATAO, 162.0. 161 .99, 145, 

251.200. 1018 
2F 3400 DATA230, 99, 165.99,205,1 

12,202,144,1256 
47 3410 DATA242 , 240 , 240 , 230 , 252 

,230.100.165,1699 
52 3420 DATA100.205, 113.202. 144 

,220,240,218,1442 

74 3430 DATA32.37, 193,76. 178, 19 
3,0.0,709 

AE 3440 DATAO. 0.0. 0.0. 0.0.0.0 
B4 3450 DATAO .0.0,0.0.0.0.0,0 
C2 3460 DATAO. 0,0 ,0,0, 0,0, 0,0 
CB 3470 DATAO. 0,0, 0.0, 0,0.0,0 
D6 3480 DATAO. 0.0.0. 0.0.0.0.0 
DC 3490 DATAO. 0.0. 0,0,0. 0.0.0 
EA 3500 DATAO, 0.0, 0,0, 0,0,0.0 
FO 3510 DATAO. 0,0, 0,0,0, 0,0,0 
FE 3520 DATAO. 0.0. 0.0. 0.0,0.0 
04 3530 DATAO. 0.0.0.0,0,0.0,0 
12 3540 DATAO, 0.0. 0.0, 0.0. 0.0 
18 3550 DATAO. 0.0.0.0.0.0.0,0 
26 3560 DATAO, 0,0. 0,0. 0.0. 0,0 
2C 3570 DATAO, 0,0, 0,0,0, 0,0,0 
3A 3580 DATAO, 0,0, 0,0. 0.0. 0,0 
47 3590 DATAO .0.0.0.0.0.0,0,0 
4D 3600 DATAO, 0,0, 0.0, 0,0.0.0 
5B 3610 DATAO, 0.0,0,0.0.0.0.0 
21 3620 DATA255, 240, 0,128. 16.0, 

128.16,783 
A4 3630 DATAO. 128. 16, 0.0.0.0,0. 

144 

75 3640 DATAO. 0.0.0.0,0,0,0.0 
94 3650 DATA128, 16,0, 128. 16.0,1 

28,16,432 
89 3660 DATAO , 255 . 240 ,0,0,0,0,0 
,495 

97 3670 DATAO, 0,0. 0.0.0. 0,0.0 
9D 3660 DATAO. 0,0.0.0, 0.0.0.0 
AB 3690 DATAO, 0.0. 0.0. 0,0, 0,0 
C4 3700 DATA 240 .240.0, 128, 16,0, 

128.16.768 
77 3710 DATAO, 128. 16. 0.128, 16.0 

.128.416 

BD 3720 DATA 16 , 0. 128. 16, 0,1 28, 1 
6 .0,304 

64 3730 DATA 128 . 16 , 0 , 128 . 16 . 0 , 1 

28.16.432 
CI 3740 DATAO. 240. 240. 0,0. 0.0.0 

,480 



E7 3750 DATAO. 0.0. 0.0, 0.0. 0.0 
ED 3760 DATAO. 0.0. 0.0.0. 0.0.0 
FB 3770 DATAO. 0.0. 0.0. 0,0. 0,0 
03 3780 DATAO. 0.0, 127,224. 0.64. 
32.447 

B3 3790 DATA0,64.32.0.0.0.0.0.9 
6 

15 3800 DATAO, 0-0. 0.0.0.0,0.0 
BD 3810 DATA64.32.0.64. 32,0. 127 

,224.543 
29 3820 DATAO, 0.0. 0,0, 0.0,0.0 
37 3630 DATAO -0,0,0,0,0,0,0,0 
3C 3840 DATAO .0.0.0.0.0.0,0.0 
4A 3850 DATAO, 0,0. 0.0, 0.0. 0,0 
CO 3860 DATAO .0,0,112, 224 , 0, 64 , 

32.432 

89 3870 DATAO, 64. 32. 0.64. 32.0,6 
4.256 

AB 3880 DATA32.0,64,32.0.64.32. 
0,224 

EF 3890 DATA64, 32, 0,64, 32.0. 112 

.224.528 
78 3900 DATAO. 0.0. 0,0. 0.0. 0.0 
86 3910 DATAO. 0,0. 0.0.0.0. 0.0 
8C 3920 DATAO. 0.0. 0.0, 0.0,0,0 
9A 3930 DATAO. 0.0.0.0.0,0.0.0 
5A 50000 PRINT'READING LINE #" : 

L=100:FORI-49152TO52223STEP8 

8B 50010 PRINTL"[UP|":ZZ-0:FORJ 
-0TO7 : READZ : ZZ-ZZ+Z : POKEI + J . 
Z : NEXTJ : READZ 

5B 50020 IFZ< >ZZTHENPRINT"DATA 
ERROR IN LINE"L:END 

4B 50030 L-L+10 :NEXTI :END 
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10 REM ****»*•*••*"*""*•**•**•*■ 



20 REM "FKEYS SWAPPER BY JOHN Y 

OUNIE SEPT 87 *" 

30 REM " " PROGRAM RESIDES AT $130 

0 <DEC 4864) ** 

40 REM ■ ■ SOURCE CODE i - COMPUTE ' S 

LABEL ASSEMBLER* • 
50 REM **BASIC DATA :- ICPUG'S D 
ATAMAKER 128 ** 
60 REM **C0MPUTER t- C128 80/4 
0 COLUMNS ** 
70 REM ••***••""•■•********••»** 
«•*••**« ********** 

80 FAST 

90 READ A; POKE 4105,A:B-B+A 

100 FOR Z-l TO 9: READ A i POKE 416 

7+Z . A : B-B+A : NEXT Z 

110 FOR Z-l TO 1189:READ A:POKE 

4863+Z.A:B-B+A:NEXTZ 

120 IF BO 148084 THEN PRINT'TRR 

OR IN CHECKSUM" : SLOW : STOP 

130 SLOW:BSAVE "KEYS M/CODE".B0, 

P4864 TO P6053:NEW 

140 REM ** INITIAL HELP SETUP* * 

150 DATA 9.83.89.83,32.52,56.54. 

52,13 

160 REM * "KEY PROG** 

170 DATA 169.255.141,48.208.32.1 

25 , 255 

180 DATA 68,73.83.75.32,75.69.89 
190 DATA 83.32.40,74,79.72.78,32 
200 DATA 89.79,85,78.73.69,32,49 
210 DATA 57.56.55.41.0.169.253.1 
33 

220 DATA 250,169.22.133.251.169, 
0.133 



230 DATA 252.169.250.172.213,22, 
162. 1 

240 DATA 32.101.255-169,7,133,25 
0. 169 

250 DATA 23.133.251.169.250.172, 
214,22 

260 DATA 162,2.32.101.255.169.17 
,133 

270 DATA 250.169,23.133.251.169. 
250,172 

280 DATA 215.22.162.3.32.101,255 
.169 

290 DATA 24.133,250.169,23.133.2 
51.169 

300 DATA 250.172,216.22,162.4,32 
.101 

310 DATA 255,169.29,133.250.169. 
23.133 

320 DATA 251.169.250.172.217,22, 
162,5 

330 DATA 32,101.255,169.54,133,2 
50.169 

340 DATA 23-133,251.169.250,172. 
218,22 

350 DATA 162,6.32.101.255,169.64 
.133 

360 DATA 250,169.23,133-251.169. 
250. 172 

370 DATA 219.22.162.7,32,101.255 
.169 

380 DATA 70.133.250.169.23.133.2 
51,169 

390 DATA 250.172.220,22.162.8.32 
,101 

400 DATA 255.169.81,133.250.169, 
23, 133 

410 DATA 251,169.250.172.221.22, 
162.9 

420 DATA 32.101.255,169.89.133.2 
50,169 

430 DATA 23.133.251.169,250.172. 
222,22 

440 DATA 162.10.32.101.255.169.2 
52,141 

450 DATA 48.208.96,169.255,141.4 
8,208 

460 DATA 32.125.255.75,69,89.80. 
65 

470 DATA 68,32.75,69.89.83.32.40 
480 DATA 74.79.72,78.32. B9. 79. 85 
490 DATA 78.73.69.32,49.57.56,55 
500 DATA 41.0.169.98.133.250.169 
,23 

510 DATA 133.251.169.0,133.252.1 
69. 250 

520 DATA 172.223.22.162,1,32.101 
.255 

530 DATA 169,7.133.250.169.23.13 
3.251 

540 DATA 169,250,172.224,22,162. 
2,32 

550 DATA 101,255.169.99.133.250, 
169.23 

560 DATA 133.251.169.250,172.225 
,22.162 

570 DATA 3.32.101.255.169.17,133 
-250 

580 DATA 169.23.133,251.169,250, 
172,226 

590 DATA 22.162.4.32.101.255.169 
.100 

600 DATA 133.250,169.23.133.251, 
169.250 

610 DATA 172,227,22,162,5,32.101 
,255 

620 DATA 169,101,133,250,169.23, 
133,251 

630 DATA 169.250,172.228,22,162, 
6,32 

640 DATA 101,255.169.106.133.250 
,169,23 
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650 DATA 133.251,169.250.172,229 
.22,162 

660 DATA 7,32.101.255,169,64.133 
,250 

670 DATA 169,23.133,251.169,250, 
172.230 

680 DATA 22,162,9,32.101,255.169 
.81 

690 DATA 133.250,169.23.133.251, 
169.250 

700 DATA 172,231.22.162.9.32,101 
,255 

710 DATA 169.109.133.250.169.23. 
133.251 

720 DATA 169.250.172.232.22.162. 
10.32 

730 DATA 101.255.32.165,22.169,2 
52. 141 

740 DATA 48.208.96,169,255.141.4 
8.206 

750 DATA 32.125,255.72.69.88,80. 
65 

760 DATA 68,32.75,69.89.83,32,40 
770 DATA 74,79,72.78,32,89,79.85 
780 DATA 78,73.69.32.49,57.56.55 
790 DATA 41.0.169,118,133,250.16 
9,23 

800 DATA 133.251,169.0.133.252.1 
69.250 

810 DATA 172.233,22.162.1.32.101 
.255 

820 DATA 169,7,133,250,169,23.13 
3,251 

830 DATA 169.250,172.234.22,162. 
2,32 

840 DATA 101.255.169,119,133.250 
,169,23 

850 DATA 133.251.169.250,172.235 
.22,162 

860 DATA 3.32,101,255,169.17,133 
.250 

870 DATA 169.23.133.251,169.250. 
172.236 

880 DATA 22,162,4,32.101.255,169 
,120 

890 DATA 133.250,169.23,133,251. 
169.250 

900 DATA 172.237.22.162,5.32.101 
.255 

910 DATA 169,121,133.250.169.23. 
133,251 

920 DATA 169.250.172.238.22.162, 
6,32 

930 DATA 101.255,169.135.133,250 
,169.23 

940 DATA 133.251.169,250.172,239 
.22.162 

950 DATA 7,32,101.255.169,136,13 
3.250 

960 DATA 169,23.133.251.169,250. 
172.240 

970 DATA 22.162,8,32,101.255,169 
,81 

980 DATA 133,250,169.23.133,251. 
169.250 

990 DATA 172.231.22.162,9.32.101 
,255 

1000 DATA 169.147.133,250.169.23 
.133,251 

1010 DATA 169.250.172,242.22.162 
, 10,32 

1020 DATA 101.255,32,165.22.32,2 
02,22 

1030 DATA 169.252,141.48,208,96, 
169,255 

1040 DATA 141,48.208,32.125,255, 
78,79 

1050 DATA 82,77,65.76.32.75.69.8 
9 

1060 DATA 83.32.40,74.79.72.78.3 
2 



1070 DATA 89,79.85.78.73,69,32.4 
9 

1080 DATA 57.56.55.41.0.169.178. 
133 

1090 DATA 250.169.206.133,251,16 
9.128,141 

1100 DATA 62.3,169,250,141,63.3. 
169 

1110 DATA 15.133.252.169,250,172 
,243,22 

1120 DATA 162.1.32.101.255.169.1 
85.133 

1130 DATA 250.169,206,133.251.16 
9,250.172 

1140 DATA 244.22.162,2,32,101.25 
5,169 

1150 DATA 191.133.250.169,206.13 
3,251, 169 

1160 DATA 250.172.245.22.162.3.3 
2, 101 

1170 DATA 255.169,201,133.250.16 
9.206,133 

1180 DATA 251,169.250.172.246.22 
.162.4 

1190 DATA 32,101.255.169,208.133 
,250.169 

1200 DATA 206,133,251.169,250.17 
2,247.22 

1210 DATA 162.5.32.101.255.169,2 
14, 133 

1220 DATA 250.169.206,133.251.16 
9,250,172 

1230 DATA 248.22.162,6,32,101,25 
5.169 

1240 DATA 218.133.250,169.206.13 
3.251,169 

1250 DATA 250,172,249,22.162.7,3 
2,101 

1260 DATA 255,169,223.133.250,16 
9,206,133 

1270 DATA 251,169,250,172,250,22 
,162.8 

1280 DATA 32,101,255.169.156,133 
.250. 169 

1290 DATA 23.133,251,169.250,172 
.251,22 

1300 DATA 162.9.32.101.255,169,2 
40, 133 

1310 DATA 250,169.206,133.251.16 
9.250.172 

1320 DATA 252.22.162.10,32,101.2 
55, 169 

1330 DATA 252.141.48,208.96.160. 
0.185 

1340 DATA 128.250.153,0,27,200,1 
92,09 

1350 DATA 208.245.173,197.10,9.1 
28. 141 

1360 DATA 197,10.169.0.141.62,3, 
169 

1370 DATA 27.141.63.3.169.44,141 
,82 

1380 DATA 27.96,169,69.141,73.27 
.169 

1390 DATA 70,141,74.27.96,10,10, 
7 

1400 DATA 5,25,10.6.11.8,9,1 
1410 DATA 10.1.7.1.5,3,6,8 
1420 DATA 9,1,10.1,7,1,14.1 
1430 DATA 11.8,9,7,6.10.7.6 
1440 DATA 4.5.6,9,5.82,213,27 
1450 DATA 75.157,157,157.27.64.1 
3,68 

1460 DATA 204.27,75,157.157.157. 
27.64 

1470 DATA 13.83.195.13.68,73.210 
.13 

1480 DATA 82.69,78,213,13,68.211 
.34 

1490 DATA 34,157,32.17.17,17,17. 
157 



1500 DATA 
34.157 
1510 DATA 
,66.204 
1520 DATA 
4,13 

1530 DATA 
,67 

1540 DATA 
27.64 
1550 DATA 
213 

1560 DATA 

7 

1570 DATA 
49 

1560 DATA 
83 

1590 DATA 
6 

1600 DATA 
4 

1610 DATA 
,148,68 
1620 DATA 
8.148 
1630 DATA 
2,53 

1640 DATA 
2 

1650 DATA 



157.157.157,68.214,34. 

32 . 145 . 145 . 145 . 145 . 157 

27,75,157.157.157,27,6 

83,195,13,76,201.13.83 

210.27.75.157.157.157. 

13,68. 204.34,42, 13,82. 

13,83,89,83.32.53.48,5 

49.13.63.42.47.65.213. 

48.13.68,193,32,83.89. 

32,53.51.50.51.13.65.6 

67.63.68,69,67,40,34,3 

41 . 157 , 157 . 148 . 148 , 148 

63.72,197.40.41.157,14 

148 . 148, 148 . 83 . 89 . 83 . 3 

53,53,56,13,83.89,83,3 

52.56.54.52.13 



DESIGNER 




GETTING IT AIL IN 

Type in and SAUE each of tho 
programs presented hero. 

You will not he bdIb to RUN 
the program until you hove all 
of tha sections. These will 
appear over the next two months, 



PRDGRAfl: DESIGNER BAS1 



67 10 BL-104 :LN-50 :SA-2049 

5B 80 FDR L-0 TO BL:CX-0:FOR 0- 

0 TD 1S:REI=ID A: CX-CX+A: POKE 

5A+L"16*0 , A : NEXT D 
A5 30 READ A: IF A><CX THENPRINT 

"ERROR IN LINE";LN+CL*10):ST 

OP 

40 40 NEXT Li END 
DB 50 DATA 11,8,0,0,158.50,48,5 
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4 , 49 , 0 , 0 , 0 , 32 . 68 , 229 , 120 , 827 

5B 60 DATA 162,255,154.160,0,13 

2,1, 162,204, 1B9.B7.B, 157,51, 

3, 185, 1310 
10 70 DATA 29.9,153.255,0,202,2 

0B,2, 162, 1 , 136 .20B.236, 19B, 4 

E, 165,2010 
A8 B0 DATA 46,201,8,240.13,206, 

61,8,177.45, 153,255,255, 136. 

208.248,2260 
67 90 DATA 240,235,132,248,160, 

IBB, 169,153, 133,249, 169, 128, 

162, 187, 134,45,2732 
E0 100 DATA 162,116,134,46,76,5 

2 , 3 , 162 , 0 , 134 , 254 , 10 , 240, 32 , 

144.60, 1625 
5A 110 DATA 162,6,10.240,43,38, 

254 , 202 , 208 , 248 , 1 66 , 254 ,72,1 

88,7,1,2100 

B0 120 DATA 141,1,8,104,238,78, 

3, 20B , 222 , 23B , 78 , 3 , 20B ,217,1 

77.24B.B173 
2C 130 DATA 42, 200, 20B, 218, 230, 

249,206,214, 169,55, 133, l.BB. 

76, 16, B, 2115 
05 140 DATA 177, 248, 42, 200, 20B, 

207 , 230 , 249 , 208 , 203 , 240 , 236 , 

10,240,21 , 176.2B95 
BC 1S0 DATA 43,162.3,10,240,26, 

38 , 254 , 202 , 208 . 24B , 166 , 254 , 7 

2,189,255.2370 
F9 160 DATA 0,76,77,3,177,248,4 

2 , 200 , 20B , 229 , 230 , 249 , 208 , 22 

5,240.200,2612 
EE 170 DATA 177, 248,42, 200, 20B. 

224 , 230 , 249 . 208 , 220 , 240 , 1 B8 , 

10,240,21 , 176,2881 
B5 1B0 DATA 56,162,6,10.240,26, 

3B , 254 , 202 , 20B , 24B , 166 , 254 , 7 

B, 189,71 , 2202 
DD 190 DATA 1 . 76 , 77 , 3 , 177 , 248 , 4 

2 , 200 , 20B , 229 , 230 , 249 , 208 , 22 

5,240, 152,2565 
75 200 DATA 177,248,42,200,208, 

224 . 230 , 249 , 208 , 220 , 240 , 140 , 

177 , 24B , 42 , 200 , 30S3 
60 210 DATA 208,12,230,249,208, 

8,76,101,3,162,7, 10,240,238, 

3B, 254,2044 
B7 220 DATA 202.208,248,166,254 

,72, 189,135, 1,76,77,3, 139,0, 

32. 133, 1935 
D5 230 DATA 5,165,208,6,240,76, 

1,3. 169,2, 136,84,7, 177, 16, 14 

S, 1440 

97 240 DATA 70 . 101 , 8 . 160 , 86 , 4 , S 
6 , 72 , 86 , 104 , 59, 200 , 24 , S7 , 51 , 
67, 1215 

83 250 DATA 241,226,9,10,69,144 

, 102, 134,162, 115, 105,65,71, 1 

7.176,255,1801 
IB 260 DATA 41,15,119,116,202,1 

17,56, 153,73,229, 11,74, 198, 1 

3,125,230, 1774 
2C 270 DATA 121,141,170,48,40,5 

4, 14,48,132, 189,239.81, 185. 1 

22.44,247, 1B76 
3E 280 DATA 120,173,201,82.138. 

24B,209.36,12,7B, 118.197, 18, 

45,68, 19, 1763 
37 290 DATA 166,66,131,168,85,1 

52 , 87 , 106 , 107 , 1 28 , 123 , 50 , 3B , 

182,92, 149, 1B30 
Al 300 DATA 232.94,29,130,60.79 

, 127 , 45 , 129 , 245 , 30 , 75 , 157 , 16 , 

4,126,31,1753 
FB 310 DATA 1B1, 34,42. 62, 77,95, 

242 , 20 , 53 , 2S2 , 83, 1 37 , 212 . 251 

,83,80, 1914 
87 320 DATA 114,233,211,124,246 



,248,88, 103, 110, 192,250,25.6 

1,243, 244 .2S4.274B 
31 330 DATA 108,253,27,52,64,11 

3,91,68,28,55,99,22,207,215, 

21 ,37, 14B0 
IB 340 DATA 63,109,140,210,90,2 

24 , 228 , 100 , 236 , 47 . 174 , 33 , 9B , 

112, 135,26,2025 
71 350 DATA 35,193,205,39,206.2 

16, 23,97,222,227,234, 151 , 161 

,196,204,225,2634 
A3 360 DATA 130,195,186,189,43, 

146, 111 ,238, 131. 143, 172, 194, 

220,223,189,235,2874 
E6 370 DATA 237,142,147,150.171 

, 148 , 21 3 , 221 , 15B , 183 , 203 , 155 

,156,154,167,159,2764 
F7 380 DATA 175, 178 , 214 , 163, 17B 

. 180,218,231, 164,217,219, 1B7 

,8,66,16,132,2567 
0E 390 DATA 33, B, 66, 16, 132,40, 2 

00, 140,248,225,79. 10,33, 103, 

58, 1S5, 1547 
E5 400 DATA 9,14,187.43,60.203, 

BB, 140, 16, 214, 113,50, 141.51. 

5,132, 1466 
BA 410 DATA 13S.60, 40, 132, 116,2 

38 , 97 , 157 , 32 . 200 , 183 , 78. 204 , 

55,77,97,1961 
37 420 DATA 12,200,100,64,103,3 

S , 128 , 1 , 15B . 175 , 1 , 54 , 202 , 175 

,140,193,1742 
4B 430 DATA 35,123,195,71,55,70 

, 118,226,52,163, 132,203,183, 

149.57,211,2059 
B4 440 DATA 239,12,202,196,35,5 

4,141,239,12,122,231.194,146 

,205,192,152,2372 
D2 450 DATA 54,22,188,150,108,1 

05 , 26 , 242 , 89 , 177 , 1 7B , 52 , 138 , 

179,99, 104, 1911 
14 460 DATA 141,103,170,47,132, 

205, 121 ,44,220, 181, 157, 118, 3 

7, 133,50.46, 1906 
40 470 DATA 193 , B6 , 1 IS , BB , 81 , 17 

2,240, 197.246, 153, 15B.25.41, 

25, 10B. 221 ,2149 
6D 4B0 DATA 119,37.133,50,46,19 

3.B8, 185, 172,42, 124, 1B6.243. 

7,239,120.1985 
DB 490 DATA 120 . 64 , 155 , B9 , 154 , 4 

7, 132,207, 133, 156,240,201,99 

,215, 150,205,235B 
9F 500 DATA 174.83,184,43,24,97 

,B, 66, 16, 132,33,8,65, 16,132, 

40, 1128 

0C 510 DATA 202,B1,50,117,B9,14 

1, 133,137,59, 170, 100, 108,236 

,70, 124, 112, 1929 
0C 520 DATA IBB, 38 , 92 , 5 , 156 , 233 

,225,146, 179,230, 16. 19B,50,6 

8, 169, 14B, 2141 
3A 530 DATA 116,131,59,115.218, 

4,70, 137,220,245, 134,49, 145, 

121 ,53, 1B9.2007 
A3 540 DATA 48,67,11,35,41,44,4 

7.1B2.20.208, 125, 179, 16B.231 

, IB, 2, 142B 
0D 550 DATA 217,112,25,202,185, 

67. 116,229.66,43, 10,70, 116.2 

21,113,182,1994 
21 560 DATA 200,217,80,134,246, 

68,105,71,9, 163, 131,86, 112,4 

7, 119, 156, 1944 
14 570 DATA 136,13,203,244,2,10 

6,49.28,67,53,227,215,37,133 

,117,165.1795 
0B 5B0 DATA 66,107,146,176,151, 

58 , 235 , 198 , 128 . 250 , 0 , 14B , 39 , 

1 ,22,233, 195B 
C0 590 DATA 202,132,233,165,97, 



25, 13,219, 118, 189, 110, 170,24 

7,234.8, 11B.22B0 
3C 600 DATA 22,74,112,97,60,139 

, 116,27,8, 167,94,253, 118,150 

,218, 116, 1771 
09 610 DATA 184,136,37.115,146. 

151,99, 14S, 206, 123, 128, 151, 1 

07,211,122, 116,2177 
D7 620 DATA 233,210,226,72,87,6 

0 , 14 1 , 74 , 63 , 164 , 120 , 248 , IB , 1 

62, 7B, 17B.2134 
B7 630 DATA 66,54,117,4,17,57,2 

53 , 32 , 204 , SB, 168 . 26 , 53 , 220 , 2 

31 , 19, 1609 
IB 640 DATA 104.114.48,175,76,6 

8, B,225, 100,69,47,23.203. 130 
,50,7B,151B 

B7 650 DATA 235,28,160,224,101, 

174,52,222.54, 149,221, 100, 15 

,46,235, 142,2159 
F4 660 DATA 149,119,110,218.119 

,88.91,78,236,58,24,218,81,6 

2,234, 1, 1BB6 
30 670 DATA 107,74,196,118,190, 

184,182,162,79,251.70,128,23 

3,125,103.109.2311 
2E 680 DATA 8,148,34,4,77,219,7 

5, 18. 136, 155, 182, 150,37, 159, 

168, 1B7, 1757 
73 690 DATA Bl , 44 , 253 , 100 , 45 , 6B 

,8, 156,228,4, 75.63,67, 14,37. 

159, 1403 

99 700 DATA 176,161,196,172,59, 

49,25,33,242,70. 169,217,33, 1 

85. B. 219,2015 
2B 710 DATA 76,144,208,66,134,1 

57,201, 175,26,63,26,29,88, 14 

2,60,20, 1617 
E4 720 DATA 80,7,26,63,26,29,89 

,142,60.20,90.6, 10,45,2,234, 

939 

48 730 DATA 180,16,188,192,255, 
77 , 67 . 77 , 33 , 76 , 168 , 154 , 101 , 8 
3.83, 117, 1B67 

89 740 DATA 156,187,72,134,122, 

142 , 19B , 130 , 2 , 100 , 77 , 205 , 239 

,247.210. 15,2236 
73 750 DATA 171,119,70,3,7,169, 

153, 194, 65, S5, 55, 191 , 177,34. 

110.111,1684 
EB 760 DATA 127,58,65,245,110,2 

32 , 225 , 90 , 162 . 25 . 234 , 59 , 37 , 2 

6,114,33,1842 
88 770 DATA 158,163,177,212,230 

.207,81, 115, 144, 164, 133,125, 

62,38,142,245,2396 
FA 780 DATA Bl , 169 , 170, 141 , 19 , B 

7 , 245 , 84 , 253 , 90 , 154 , 188 , 162 , 

21 ,247, 169,2280 
F0 780 DATA 162,22,151,169,207, 

10 , IB , 45 , 6B , 66 , 190 , 253 , 52 , 66 

,210,254. 1943 
AE B00 DATA 171 , 136 , 198 , 217 , 4B , 

100, 110, 147,54, 137,131,25, 10 

6,209, 178,76,2043 

49 B10 DATA 245,25,140,147,78,2 
05,74. 104, 165,38,54, 188,30, 1 
03,166,231,2000 

5F 820 DATA 42,52,56,79,43,132, 

215,216, 108, B3. 125, 12, 187, 19 
84 830 DATA 210,215,105,78.166. 

253 , 38 , 208 ,11, 103 , Bl , 103, 177 

, 108,202, 173,2237 
24 840 DATA 156,214,241,64,147, 

114,31,202,9,54,77,171,119, 1 

8, 117,90, 1884 
29 B50 DATA 183,77,38,250,174,2 

09,66, 101 , 16, 13,74,3,27, 120, 

21,67, 1439 
2E B60 DATA 2,155,101,19,108,17 

9 , B6 . 200 . 1 81 , 1 05 . 22 , 173 , 22 , 2 
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13, 187, 226, 1979 
D3 870 DATA 113,196.134.106,514 

,77,35, 138, 1SS, 246,513, 192,7 

7,91,230,513,5414 
01 8B0 DATA 176,91,21,171,530,7 

7,164,78,55, 137,134,253,68, 1 

53, 103, 19, 1927 
AF B90 DATA 51,83.45,212,202,53 

3, 181 , 170, 168,230,223,208,76 

,168,19,43,2315 
11 900 DATA 511, 45, 6B, 505, 141, 5 

1 . 153 , 50 . 195 , 38 , B5 , 73 , 150 , 13 

7,50, 217, 1B63 
54 910 DATA 165,90.100,203.112, 

153,87,55,140,543, 72. 188, 111 

,57,52, 141 , 1967 
BE 950 DATA 43,72,185,211,21,49 

,125,4B, 147,76.103, 116,41 , 16 

6,26,36,1465 
BO 930 DATA 194 , 193, 49 , 89 , 48 , IB 

3, 76, 43, B3, 9,212, 194, 129,48, 

198,48, 1796 
0B 940 DATA 110,59,6,167,76,96, 

76,52. 105. 143,77. 169,514. 196 

,91,44,1681 
76 950 DATA 83,48,83,61,19,51,1 

9,54,211,45,2, 101 , 152,76.242 

,76, 1323 

F7 960 DATA 180.169,150,125,50. 

131,76, 166,83,46, 130. 101 .0, 1 

53,106,511,1877 
4A 970 DATA 43,212,203,184,130, 

101 . 87 . 202 . 244 , 1 95 , 37 , 177 , 14 

9,112,161,105,5345 

69 9B0 DATA 98,101,51,114,157,1 
32,195, 158, 152, 174, 152, 109, 1 
47, IS, 98, 97, 1950 

60 990 DATA 221,77,160,246,237, 

105 , 30 , 15 , 36 , 96 , 220 , 64 , 1G6 , 2 

18,192,13,5086 
1A 1000 DATA 38,193,179.137,135 

,74,97,176, 14B,516,54, 181, IS 

5,94,77, 171 ,2122 
9D 1010 DATA 232,193,552,87,36, 

90, 6B, 139, 87, 181 ,92. 130,97, 1 

21,87,54, 1936 
A2 1020 DATA 106,233,170,235,10 

,230,93,92,207. 171. 146, 106,2 

38, 138,230, 125,2530 
B7 1030 DATA 92 , 147 , B7 , 46 , 213 , 2 

03,101,115,36, 174,220, 174,23 

6,155,47,52,2098 
BE 1040 DATA 81.92.534,104,214, 

236,219,33,24, 142, 158, 1B4, 11 

7,106,119.251,2314 

70 1050 DATA 174,59,94.116,35,3 
8,5, 16S, 80, 141,210,109,130,5 
1,35,245,1647 

36 1060 DATA 187,52,77,191,89,1 

IS, 84, 19, 159, 124.74,43, 144. 1 

23,246,166,1833 
CO 1070 DATA 87,164,78,85,250,1 

62. B6, 246, 53, 11 , 130,86,246, 1 

31 ,223, 181 ,21B9 
BC 10B0 DATA 43 , 1 12 , 191 , B4 , 33 , 2 

17, 152.61 , 551 .83. 19,6,204,21 

6,51,225,2015 
5E 1090 DATA 37,219,50,2,59,253 

,0, 0, 0. 0, 0, 0,0, 0, 0, 0, 620 



PROGRAM: DESIGNER BAS2 



64 10 BL-104 :LN-50 :SA-3719 
SB 20 FDR L-0 TO BL:CX-0;FDR D- 

0 TD 15: READ A:CX-CX+A:POKE 

SA*L*16*D , A: NEXT D 
AS 30 READ A: IF A><CX THENPRINT 

"ERROR IN LINE";LN*CL-10> : ST 

DP 

40 40 NEXT L: END 



06 50 DATA 137,45,130,131,223,1 
76, 156,251,226,95, 128. 139, 17 
4,205,144,9,5369 
0F 60 DATA 551 , 179, 15,55, 156, IS 
, 126. 134, 225, 154,83,55,549,5 
12,209, 186,2244 
58 70 DATA 225 , 154 , 6B , 72 , 35 , 31 , 
179 , 26 , 27 , 129 , 174 , 29 , 84 . 5 . 73 
,200, 1631 
23 80 DATA 202,101,133,76,77,11 
9,100, 133,53, 13,54,517, 107,1 
05, 17B, 123, 1791 
C6 90 DATA 176,158,194,223,142, 
50. 13, 117,63,245,157,85,58,4 
2. 168, 10, 1837 
AE 100 DATA 153,28.36,42,39,106 
, 175,47, 3,73, 18, 134,216, 134 , 
555,134,1686 
40 110 DATA 56,65,28,18,194,167 
,177, 133, IBB, 113, 134,70, 178, 
230, 143, 35,2015 
34 120 DATA 100,40,16,224,163,1 
B, 136,553,46, 195.70, 141 ,119, 
34,549, 116, 1890 
GC 130 DATA 526,249,67,69,53,26 
, 76 , 162 , 70 , 214 , 72 . 104 , 87 , 43 , 
9B, 1SS, 1741 
4E 140 DATA 1 1 , 23B , 212 , 3 , 7B , 32 , 
125,218, 51 , 36, 133, 113, 109, 11 
5, 162, 196, 1B3B 
4E 150 DATA 33 , B8 , 152 , 165 , 74 , 16 
1 , BB , 152 , 176 , 8 , 226 , 5 . 137 , 138 
, 100,210, 1914 
6D 160 DATA 21,141,138,241,173, 
98, 161 ,91 ,72, 176,44, 179, 169, 
24.1B4,B3,1995 
ID 170 DATA 22,53,67,66,176,81, 
B7, 13, 164, 8B, 27, 16,168, 104, 1 
71,134,1437 
31 180 DATA 54.45.33,51,105,190 
, 37 , SB, 4 , 245 , 166 , 243 , 134 , 38 , 
4,245, 1BBB 
D5 130 DATA 166,215,30,237,64,1 
25 , 162 , G6 , 07 , 0 , 14S , 210 , 13B , 2 
41 ,51, 105,2052 
33 200 DATA 181,135,19,23.129,1 
57,252, 110, 10,41, 198, 181 ,43, 
5B.41 , 108. 1746 
21 510 DATA 174,254,138,43,148, 
105.151,55,181,181,75,171,55 
1,133,S5,3,5056 
00 220 DATA 74,58,246,54,177,47 
, 156 , 199 , 226 , 3B , 149 , 194 , 90 , 4 
7,3,50,1748 
8C 230 DATA 503, IB , 149, 52G, 55 , 2 
0,231,79, 157,58,10,13, 19B, 69 
,36,513,1733 
F9 240 DATA 223,251,95.133,11,3 
3, 179, 130,21,43,113,74,65, 11 
8.18,140,1769 
75 550 DATA 557,45,107,235,46,1 
00,98,55,73, 191, 1B0. 72. 515,1 
93, 145.504,21B3 
CF 250 DATA 182,168,232,239,250 
,148, 110, 176,214,212, 10,52, 1 
53,71,110,214,2543 
75 270 DATA 77,40,84,255,85,13b 
,1B2, 163, 159, 145, 104, 167, 110 
,518, 168,74,5190 
99 580 DATA 196,43, 1B5, 107, 535, 
140, 133,67,90,250.219, 153,11 
,114,215,221,2376 
43 290 DATA 3B , 66 , 179 , 54 , 190 , 21 
5,50,53, 155, 135,245, 167,54,7 
2,169,86,1958 
54 300 DATA 157,32,184,94,155,1 
32, 164,90, 134.2, 136,93,82. 13 
6,235,88, 1374 
AC 310 DATA 91. 255. 163, 131. B5, 2 
8.32,17.133,237,113, 160,70, 1 
73,103,95, 1898 



ED 320 DATA 131,125,128,210,103 

, 137,22,3,73, 179,46,534, 11.1 

70,81,190,1909 
6E 330 DATA 76,26,4,33,78,137,1 
40 , 219 . 91 , 228 , 193 , 1 81 , 49 , 40 , 

212,53, 1880 
41 340 DATA 164.171,183,105,214 

. 185,105, IBS, 105, 109, 10,42, B 

.Bl .80, 78, 1819 
53 350 DATA 51,187,96,505,118,1 

47 , 125 , 109 , 205 , 16 , 63 , B3 , 6 , 20 

1,53,135,1805 
6D 360 DATA 246,217.10,215,197. 

120, 23B, 137.66,240, 139,5, 195 

,58,549,69.5459 
5A 370 DATA 135,34,32,87,28,34, 

132 , 74 , 3 , 223 , 77 , 174 , 28 , 232 , 1 

65,151.1708 
1C 380 DATA 83,107,135,94,45.51 
, 50G , 139 , 5 , 1 78 , 65 , G5 , 36 , 227 , 

7,60, 1464 
4F 390 DATA 56 , 100 , B7 , 71 , 57 , 150 
,3B, 230, 145,233,206, 139, 134, 

21 , 122, 104, 1323 
E6 400 DATA 67,58,44,168,81,170 

, 178, 17G, 17G. 16G, 17,204, 110, 

174,200,230,2233 
AC 410 DATA 143,13,258.130,154, 

75,36, 19G,5,535,S7,SB, 149,52 

,130,156,1754 
BG 450 DATA 168,145,44,56,51,51 

5, 139, 1 ,54, 144,22,70, 15,211 , 

175,22, 1472 
3E 430 DATA 154,141,134,117,226 
.223, 171 , 163,242,231 , IB. 44, 2 

3,67,200, 185,2345 
AD 440 DATA 105,70.221,180.33,1 

55,202,53, 157, 180,39, 1S5.206 
,72, 168,96, 20BB 

68 450 DATA 38,210,173,140,224, 
100, 138,65, 105, 150, 14,253, 17 
3,245,213,88,2335 

23 460 DATA 72,223,56,182,176,1 

66,98,6, 152, 149. 253, 170, 179, 

140, 133, 164,2319 
2B 470 DATA 22B , 1 74 . 9 , 4 , 227 , 1 1 7 

, 143,46,64,227, 223, 146,245, 1 

40,91.541,5355 

69 4B0 DATA 101,195,34,197,57,1 
87, 139, 130, 175, 3,64,78, 101 .4 
6,247,26, 1900 

ID 490 DATA 166,64,164,23,1,117 
,55,25, 150, 109, 152,31 , 72,214 

,118,214. 1736 
FF 500 DATA 65 . 35 , 75, 73 , 15 , 15B , 

4B,S6,507, 197,226, 184, 10,20, 

169, 101 , 1603 
1C 510 DATA 192,93,65,44,208,90 
, 189,207, 133,39, 143, 73,21 ,24 

4.241,157,2139 
73 S20 DATA 60 , 14G , 120 , 254 , 175 , 

39, 138,0,35,80,90, 147, 19, 120 
,254,80, 1B17 
A7 530 DATA 205,75,106,130,223, 

56, 182, 181, 17, 130, 187, 107,86 

,155,144,160,2261 
BB 540 DATA 181,65,105,77,527,2 

4S, 155, 180, 1G1, 154, 150,251,1 

74,213,65,117,2517 
FA 550 DATA 848.142,22,166,144, 

74 , 246 , 240 , 1B5 , 87 , 59 , 135 , 17B 
,111 , 38,223,2353 
BS 560 DATA 252,161,155,163,62, 

144 , 213 , 53 , 52 , 140 , 52 , 107 , 198 
, 133, 9B, 161,5170 
31 570 DATA 159,33,117,545,159, 

72,88, 194.556, 151, 45. 9S, 137, 

119,545,75,5154 
B4 5B0 DATA 106,69,21,25,55,120 

,247, 143,25,53.44,52, 178,231 
,116.9,1500 
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83 



56 



6B 



BC 



FF 



IB 



B9 



79 



3Q 



AF 



FB 



4A 



91 



cb 



34 



7B 



GF 



BB 



83 



FB 



B4 



11 



F0 



6S 



CF 



S90 DATA 509.164,559,151,197 
,66. 100, 138, 113,55,3, 111 , 141 
,554, 18,509,5158 

600 DATA 164,559,151,197,66, 
100,143,3,95, 169,60,41,196, 1 

00,4,50, 1735 

610 DATA 156,176,549.515,51, 
35 , 539 , 157 , 180 , 183 , 3 , 48 , 73 , 5 
05,508, 39, S18B 

650 DATA 0,140,150,510,115,5 
0 , 70 , 165 . 17 , 60 , 45 , 90 , 65 , 181 , 
555,65, 1640 

630 DATA 76, 101, 17B, 195,4.55 
9 , 557 , 15 , 185 , 163 , 49 , 161 , 546 , 
158,45, 155.5145 
640 DATA 95, 17,44,508, 90, 157 
, 184, 148.96. 1B1, 65, 154,69,50 
,501 ,73, 1769 

650 DATA 503.540,54,37,100,4 
,50,53,91 , 1B0, 65 ,40 ,93, 110,9 
6,510, 1563 

660 DATA 194.89,160,177,559, 
30 , 553 , 75 , 49 , 114 , 510 , 45 , 40 . 3 
6, 107,55. 1B57 

670 DATA 106.196,513,106,55, 

93,169, 175,8, 158, 111,40,514, 

55, 50B, 545,5113 

6B0 DATA 505, B6, 143, 143,558, 

107,59, 104, 153,530, 176,35,75 

,9,530,543,5196 

690 DATA 75,535,59,105,551,9 

7,109,35,89, 187,93, 114,143, 1 

14,55,93, 1854 

700 DATA 174,167,198,140.19, 

145, 130,51,50,50,51,157,111, 

104,147.69,1630 

710 DATA 546,166,70,515,113, 

145, 194, 158,504. 163, 185,106, 

61,38,55,553,5339 

750 DATA 38.55,513.5,503,73, 

111,507, lit, 17B.54,40,535,8B 

,B5,136,1BSG 

730 DATA 537,150,87,169,56,1 
78, 173,507, 175, 146, 1B6, 17,33 
,143,50,64,5011 

740 DATA 141,135,30,97,505.1 
36 , 554 , 141 , 71 , 17 , 0 . 54 , 534 , 35 
,46,56,1655 

750 DATA 199,160,159,164,530 
,5,515, 159, 543,30, 39,48,40,9 
5, 115, 103, 1967 

760 DATA 133,37,54,4,56,45,3 
6,51,151.51,155,75,175,166,1 
05, 175, 1370 

770 DATA 36,556,555,36,67,19 

3, 106, 154, 138, 147,54, 136,517 

,163,97,535,5350 

780 DATA 501,155.55,16,510,5 

I , 55B , 505 . 1 55 , 55 , 1 5 1 , 171 , 501 
, 155,55, 16,5017 

730 DATA 515,117,559.505, 57, 
117,34,76,503, 138 , 137 , 35 , 75 , 

II, 0, 144, 1B79 

800 DATA 53B, 555, 196,5, 10, 6, 
517,540,145, 15,56, B5, 57, IBS, 
530, 11 , 1915 

810 DATA 190, 135, 19B, 14B, 504 
, 196, B, 517, 66, 183, B7, 513, 15, 
165,545,57,5394 

B50 DATA 41,155.80,505,13,17 
3, 168,33,71,110,55,90,36,55, 
84,66, 1375 

B30 DATA 65,106,154,150,548, 

1S6, 155, 176, 155,74, 140, 135,3 

1,136,165,116,5063 

840 DATA 118,196,139,133,141 

,70, 179, 118,155,516.67,154.1 

41,515,105,141,5585 

850 DATA B, 541, 39, 33, 195, 150 

, 139 , 45 , 5 , 73 , 1 14 , 58 , 556 , 550 , 

130.515. 1873 



75 



C3 



EG 



C5 



91 



63 



A4 



0C 



B3 



F3 



7F 



no 



4F 



A0 



7A 



56 



33 



47 



4D 



S5 



37 



C0 



DF 



860 DATA 514,505,154,63,138, 
55, 1B4, 134,137,515,550,9,530 

,543,60,45,5570 

870 DATA 55,157,11,156,95,51 

0 , 559 , 78 , 1 1 1 , 73 , 145 , 84 , 56 , 15 
9,553,99,1845 

880 DATA 55, 13B, 117,559,505, 
75 , 105 , 15 , 534 , 545 , 530 , 515 , 73 
, 143. BS0.B5, 5333 
830 DATA 105,555,89,105,111, 
197, 150, 105,555,89, 10B.B5, 15 
5, 150,95,518,5554 
900 DATA 533,9,167,559,505,1 
74, BB, 114,530,515,44,169, 115 
,69,69.4,5154 

910 DATA 3B. 45. 81, 91, 161, 195 
, 78, 70,73, 143,555,56,45,70, 1 
46,8, 1546 

350 DATA 518,75,47,53,145,11 
4,511,48,114, 156, 8B, 153, 145, 
81,54.116,1755 

930 DATA 84,73,190,34,511,19 

. 163. 181, 185,114,537,58, 10,5 

56,545,51,5058 

940 DATA 196,138,58,156,34,1 

3B,35,7B, 165,86,533, 115,155, 

S3, 157,65, 1907 

950 DATA 33,94,66,31,116,39, 

75,45,554,503, 137.515, B7,7, 1 

63,86,1645 

960 DATA 3B, 1B0.549. 157. 195, 
IB, 85.81 ,530, 135,56,77, 179, 1 
51,107,30,1959 

370 DATA 84,45,518,136,511,8 
,85.551,17, 169, 16, 173.37,31, 
173,141,1765 

380 DATA 165,100,548,75,94,1 
97,30, 109,77, 164,43,7,71, 155 
,535, 107, 1864 

390 DATA 135,105,80,34,81,30 
, 549 , 550 . 95 , 197 , 54 , 153 , 57 , 85 
,97, 141 , 1837 

1000 DATA 41 , 144, 169, 157, 17B 
. B3 , 505 , 1 1 , 1 08 , S8 , 50 , 180 , 180 
,44,98, 169, 1B45 
1010 DATA 134.145,57,90,195, 
507 , 150 , 35 , 40 , 93 , 103 , 46 , 513 , 
115,95, 117,1805 

1050 DATA 156,187,63,91,184, 

148, 11 1,543, 91. Bl, 168,33,63, 

118,85, 108, 1345 

1030 DATA 553,5,40,501, IB. 54 

,516,134.180,53,53,151,15.15 

5.80, 198, 1749 

1040 DATA 115,51,44,54.134,3 
5 , 84 , 49 , 1 39 , 545 , 136 , 144 , 199 , 
143.36,556,1931 

1050 DATA 145,7,53.59,9,80.1 
5B, 176,33,88,554, 107, 133,79, 
45,56, 1395 

1060 DATA 31,109,15,140,105. 
534.36,537,143.3,51.83,5,95, 
518,50, 1555 

1070 DATA 90.51,165,9,160,95 

, 149,111, 17B, 66, 155, 16, 193, 1 

05, 168,36, 1706 

1080 DATA 91,79,150,169,198, 

105, 196,503, 105. 136,30, 110, 1 

16, 94, 110. IBS, 5079 

1090 DATA 94,154,34,165,54,4 

5.0,0,0,0,0,0,0,0,0,0,483 



PROGRAM: DESIGNER BAS3 



DF 
SB 



A5 



10 BL-104 :LN-50 : SA-5389 

50 FOR L-0 TO BL.-CX-0:FOR D- 

0 TO IS : READ A : CX-CX+A : POKE 

SA*L*16+D , A: NEXT D 

30 READ A: IF A><CX THENPRINT 

"ERROR IN LINE";LN*CL»10):ST 

OP 



40 40 NEXT L : END 
57 50 DATA 61, S3, 175, 51 B, 163, IB 
5 , 106 . 141 , 80 , 76 , IBB , 14G , 176 , 
57. B3, 154, 1873 
El 60 DATA B10, 47, 55,55, 139,81, 
B0, 76 , 18B, 146, 176 , BB , B13 , B43 
,84,174,133B 
IF 70 DATA 85,191,54,173,513,50 
, 5 , Bl , 146 . 138 , 43 , 33 , 17 . B9 , 14 
,38, 1303 

67 B0 DATA 91,74,195,194,49,147 
,95,65,57,533, 134, 181,34,9, 1 

3,83, 1704 
7B 90 DATA 3,333,153,10,57.166, 
1 B5 , 37 . 134 , 50 , BBS , 1 34 , 1 , 30 . 1 

64,195,1930 
F5 100 DATA G,36,BB7,6,53, 188,6 

4 , 175. 135.6. 160, 153, 109. 34, 1 

14,54, 1490 
55 110 DATA 60,48,10,183,71,74. 

517 , SB , 115, 153 , 109 , 40, 3 , 35 , 1 

91,59,1380 
6A 1B0 DATA 514,91,35,174,70,16 

6,55, 104,515, 196,54, 137, 141, 

71,117,151,1915 
69 130 DATA 105,107,155,100,194 

, 505 , IBB , 76 , 64 , B5 , BS , 163 .8.1 

07,165,5,1737 
87 140 DATA B36 , 10B , BIB , 159 , 68 , 

65, 137.137,555, 1B8,B07,7B, 13 

9,11.89,535,5534 
Al 150 DATA 147,95, 136,36, SB, IS 

7 , 54 , 64 , 74 , 333 , 45 , 4 , 56 , 154 , 3 

03,81 , 1657 

53 160 DATA 3,153.31,68,33,133, 
133 , 91 . 347 , 539 , 530 , 75 , 555 , 14 
5.553.1.501B 

CD 170 DATA 58.166,36,43,51,136 

,507, 161 , 118, 17, 176, 157, 137, 

235,38. 184, 1B90 
5F 180 DATA 46,195,71,511,91,97 

, 156 , 1 , B36 , 4 , 156 , 34 , 107 , 56 , 5 

30,113,1683 
B6 190 DATA 106,31,111,178,71,5 

58,47,8, 176,46,55,550,341,30 

,75,54.1634 

54 300 DATA 545 , 1B0 , 91 , 103 , 4G , 5 

IB, 150,59, 115. 193,503,45, 141 

,5B,5B4,19G,313B 
F3 510 DATA 519.170,44,77,116,5 

08, 173, 37,30, 1 IB, IBS, 186, 161 

,40,80, 131 , 1956 
9F 350 DATA 151,13,85,54,45,554 

,309,153,89,83,336, 163, 17, 16 

,45, 11 , 1580 
9B 330 DATA 114,111,156,11,81,1 

40,505,35,89, 184,99,550, 1SS, 

550,305,195,5549 
96 540 DATA 104 , 334 .35, 1 10 . 90 , B 

16,334, 135, IBS , 105 , 35, 305 , 19 

5, 189, 40,305, B599 
83 550 DATA 165.53,155,135,177, 

13,5,165,77,536,69,535. 133, 1 

55, 117,68, 1915 
F0 560 DATA 99,53,155,134,40,50 

1,164,45,18,111,5,533,99,71, 

3,555, 1657 
7B 570 DATA 165,116,98,34,339,1 

61 . 70 , 77 , B43 , IBS , 106 , SB , 166 , 

105,163, 168.313B 
D3 590 DATA 133,99,99.553,154,6 

3, 104,86.510,47,313, BB6, 109. 

155,99,99,5137 

55 390 DATA 1S4,57,S4,51B,69,70 
,S1B, 113. 170, 33,90,549, 191,9 
5, 164,519,5153 

4B 300 DATA 53,135,95,173,543,1 
09, 155,107,356, 154,37,55, 193 
,4,64, 176, 1934 

85 310 DATA 110,546,70.14,33,91 
, 1 39 , 1 35 , 56 , 47 , 9 , 76 . 179 , 196 . 
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145, 180, 1675 
SB 320 DATA 203 , 128 , 23B , SO , IBB, 

B, IBS, 501 , 9 , 255 , 145 , B7 , 137 , 7 

5,235,507,5581 
G7 330 DATA 57,131,8,28.53,165, 

113, 135, 135, IBB, 5, 74, 115, 115 

,1B5,143,1S40 
50 340 DATA 5,505,515,133,5,35, 

516, B3, 37,51, 161,517,33,65, 1 

40,44, 1G78 
67 350 DATA 555,103,154,85,556, 

531, 134,41 .88, 156, 119,88, 149 

,33.505,545,5583 
D5 360 DATA 133,135,188,100,34, 

155,92. 180, 137,168,77,507. 13 

4,151,131,543,2344 
76 370 DATA 151,58,3,60,135,544 

, 37 , 4 , 165 , 507 , 165 , 176 , 555 , 51 

4,177,74,2086 
23 380 DATA 144,530,145,138,83, 

1BB,50B,S0S, 121, 177, 177,75, 1 

33, 155.24.20,2539 
17 390 DATA 154.154,84,65,108,5 

0.B8, 19B, 73, 100, 134, 140,94,4 

3, 144,33, 1635 
FB 400 DATA 165,85,54,151,13,16 

4.94,6, 105,30,56,45,254, 192, 

35,202, 1705 
88 410 DATA 152,87,204,74,511,7 

0.34,24,45.56,73,223, 17,20. 1 

96,233,1755 
93 420 DATA 173,102,136,139,245 

, 17.22, 194, 133, 124,159,171,2 

06,36,86,140,2083 
FS 430 DATA 7,84,165,0,194,511, 

165 , 169 , 21 1 , 80 , 210 , 95 . 27 , 202 

,43, 16, 1B86 
FD 440 DATA 193 . 105 , B9 , 1B2 , 34 , 1 

63, 161 ,78,80,223,64,39,209,0 

,37,134,1771 
F9 450 DATA 169,170,116,118,150 

, 104,211 , 197, 196,55,33,83,57 

,45,13,43,1730 
C6 460 DATA 155,154,130,35,126, 

G6, 176,90.72,173,26, 180,169, 

141 . 141 ,0, 1894 
IB 470 DATA 216,548,17,98,107,5 

33 . 178 , 154 , 75 , 57 , 36 , 59 , 534 , 1 

34,63, 159, 1375 
DF 480 DATA 153,37,163,157,103, 

46,510,33. 167, 162, 171, B3, 87, 

BB, 54,52, 1836 
CC 430 DATA 7B , 1B1 , 45, 503 , 4G , 17 

8,42. 191, 170, 148,201,65, 178, 

134, 180, 105,8144 
EC 500 DATA 155, 75, 8B, 515, 170,5 

04, 106,555, 155, 135, 175, 106, 1 

7B, 154, IB, IBS, 5339 
25 510 DATA 170,50,101,516,140, 

513,79, 101, 135,0.543,76, 107, 

174. 100,93, 1965 
E3 550 DATA 50 , 505 , 166 , B4 , IBS , 5 

0 , 243 , 156 , 40 , 803 , 177 , 1 14 , 176 

,84, 18,93,5037 
4A 530 DATA 76 , 93 , IBS , 8B , 553 , B0 

, 196, 161, 106, 170, 143,205,81, 

165,42, 142,2130 
BB 540 DATA 65, Bl ,233,200, 130, 1 

B, 51 ,78,36,45, 157,33, 183,543 

, 197,55,1774 
1C 550 DATA 118,37,11,84,44,13, 

57, 151 , 144,85,553, 153,0, 154, 

43,33,1380 
78 560 DATA 3,120,20,186,209,12 

1,11, 170, 191 ,12,226, 175, 149, 

97.45, 149, 1BB4 
50 570 DATA 87,10,166,77,506,54 

,105, 137, 140, 106, 170,515,17, 

154, 161 ,50, 1875 
BE 580 DATA 13,84,4,136,131,36, 



169,68, 188, 165,249,235,157,1 

1,167,80,1960 
36 590 DATA 190,157,223,147,53, 

38, 164,38,501, 131,133,86,74, 

141,99,19,1950 
CB 600 DATA 135,198,150,155,150 

,512,78,243, IB, 216,88, 153, 18 

7,86, 173, 12,5270 
D3 610 DATA 55,154,130,853,33,3 

7.21,231, 106,154, 12,203,9, 19 

3,112, 12B, 1834 
E4 620 DATA 11B , 221 , 1B7 , 36 , 38 , 1 

B0.190, 152, 178, 154, 136,33,12 

3, 170,128,237,5543 
EE 630 DATA 143,40,63,63,545,53 

,214,70,25, 170, 1 74 , 82 , 176 , 20 

4, 176, 144,2048 
31 640 DATA 185,4.554,184,66,10 

8 , 44 , 9 , 554 , 106 , 160 , 45 , 98 , 66 , 

73, 163, 1765 
EE 650 DATA 57,152,177,34,216,1 

54 , 148 , 155 , 36 , 1 1 . 78 . 158 , 47 , 1 

56,193,18,1731 
BD 660 DATA 5,167,45,8,72,22,15 

6, 187,68,128, 105,503,232,72, 

22, 156, 1546 
65 670 DATA 171 , 172 , 1S9 , 22 , 129 , 

19 , 24 , 2 , 59 , 141 , 84 , 507 , 4B , 82 , 

17B, 139. 1636 
A0 6B0 DATA 1B5 , 47 , 540 , 515 , 74 , 1 

40,75,162, 105. 16, 146.54,194, 

103, 171, 10, 1935 
IB 690 DATA 144,75,11,100,63,17 

B, 251, BB, 189, 245, 55, 14,36, 14 

3,174,18,1754 
64 700 DATA 187,191,214,157,92, 

149,91,43, 146, 169 , 53 , 1 IB , 251 

,8, 134,48,2049 

04 710 DATA 60,254,109,101,123, 
106, 14B, 135, 8B, 1B0 , 255 , 551 , 1 
87,76,175,141,2354 

D5 720 DATA 71,68,108,112,185,1 

78.58,218,235, 10,235, 19B, 10B 
,B0, 158,16, 5035 
C0 730 DATA 140, 6B , 67,553, 199,2 

0 , 73 , 221 , 34 , 105 , 19 , 104 , 201 , 5 

32, 199,50, 19B5 
E0 740 DATA 187,78,136,125,86,1 

17 , 195 , 7 , 13 , 16 , 505 , 180 , 835 , 1 

34, 170,59, 1850 

05 750 DATA 151,78,155,70,515,3 
6 , 34 , 1B1 , 510 , 556 , 1 36 , 107 , 65 , 
197.150,556,5834 

FF 760 DATA 57,63,66,841,507,11 

,95.229.218, 136,24,504.173, 1 

41 ,78,53, 1963 
6E 770 DATA 5S, 58, 43, 43, 167.84, 

1 74 , 1 1 3 , 34 , 17B , 17B , 545 , 94 , 23 

0,207,57,1928 
B3 780 DATA 235,132.111,173,81, 

185, 134, 13B, 135,99,236,207, 1 

51,54,122,140,2332 
38 790 DATA 77,124,215,115,121, 

171 , 168, 18B, 169,205, 109, 70, 3 

4,151. 1SS, 73, 81S4 
EE 800 DATA 68,66,103,34,37,187 

, 177 , 162 , 553 , 105 , 885 , 186 , 1 18 

,63,77,164,8033 
87 810 DATA 28,149,64,156,173,1 

13 , 23 , 225 , 53 , 250 , 554 , 53B , 218 

,239,171,145,2469 
FF 850 DATA 534.134,17,80,171,8 

10,510,45.89, 191 ,246.83.83,1 

87, 118, 191 , 2299 
AB B30 DATA 127,183,110,193,60, 

533,73, 134, 157.164,91, 11,74, 

162, 147,40, 1959 
75 840 DATA 237,218,163,62,18,2 

40,60,210, 129,94,69,230,130, 

15,8,210,5093 



0B 850 DATA 152.34,165,18,237,1 

10,201,9,53,35, 115,25,244,23 

9,200,84. 191B 
A7 860 DATA 251,135,50,0,153,15 

4,117,59, 105,93. 168.533,518, 

1B2, 119,192,2227 

37 870 DATA 130,217,15,2,9,70,1 
63 , 81 , 165 , 257 , 106 , 103 , 132 , 22 
6,249,19.1914 

BO BS0 DATA 30,555,9,18.187,42, 

B3,98,70, 108,209,205,47, 145, 

40,44, 1557 
E0 890 DATA 21,5,178,56,126,162 
, 149, 160,50, 169,515,38, 194, 1 

01,89,95,1845 
10 900 DATA 555,510,137,75,112, 

196,232, 174, 136,224, 184, B0.1 

13,103,66,113,2485 
A6 310 DATA 1,54,38.55,143,26,1 

4 , 108,804, 188, 161,547,51 ,34, 

65, 144, 1464 
DC 350 DATA 85,553,138,155,143, 

38 . 164 , 67 , 805 , 151 , 54 , 165 , 841 
,140, 164.854,2414 
D8 930 DATA 73,131,191,41,137,4 

0,818, 178, 18, 101,39,77, 104,5 

7,164.58.1591 
86 940 DATA 185,181,1,217,203,1 

05, 133,223,236, 104, 100.70, 10 

8,6, 148, 195.22B7 
Al 950 DATA 127,223.157,71,246, 

166.52,95, 10B, 125, 132, 154, 14 

5,185,139,136,2261 

38 960 DATA 152,137,135,206,34, 
68 , 157 , 98 , 106 , 209 , 205 , 195 , 23 
,222,42, 15B, 2149 

B5 970 DATA 253,27,111,181.209, 

1B7, 123,65,26,71, 189, 178, 161 

, 137, 11 ,98,2027 
74 380 DATA 187,43,53,14,217,22 

5 , 44 , 2 13 , 1 3 , 90 , 203 , 505 ,43,41 

,55, 16, 1686 
B0 990 DATA 241,84,136,205,145, 

72 , 5, S3 , 214 , 38 , 106 , 243 , 257 , 5 

06,27,201,5500 
Fl 1000 DATA 52,244,164,230,69, 

48,144, 170, 112.17, 113,97, 3B , 

1GB, 34, 160, I860 
DB 1010 DATA 152,93,133,65,11,5 

4, 147,27,56,115, 117,36, 188.9 

8,168,147.1607 
CI 1020 DATA 66,74,123,242,125, 

69,0, 145, 195, B5, 148,55, 173. 1 

79,228,55, 1914 
DD 1030 DATA 109,46,173,104,530 

,151,23,86,80, 150, 170.55, 111 

,515, 21B, 503, 5067 
D7 1040 DATA 1 13 , 125 , 1 IB , 45, 50 , 

159,94.59,77, 115, 173, 106, 162 

,53,246, 1B0.1BS1 
AF 1050 DATA 57,168,215.38,20b, 

241,35,34,59,67.35,172,236,2 

IB, 168,5,2077 
55 1060 DATA 533,93,137,503,93, 

516,45,95. 108,63, 187.543,54, 

142, 167,78,5157 
55 1070 DATA 154,67,171,91,87,1 

71,41,171, 172,64, 143, 121,99, 

15,40,152,1759 
46 1080 DATA 246 , 240 , 168 , 41 , 17B 

, 191 . 23 . 10B , 551 , SB . 154 , 138 , 1 | 

05.14,185,106,2176 
2C 1030 DATA 545,253,171,194,77 

, 72,0, 0,0,0, 0,0.0, 0,0,0, 3B2 



PROGRAfl: DESIGNER BAS4 



DD 10 BL-104 :LN-50 : SA-7059 

5B 20 FDR L-0 TD BL:CX-0:FOR D- 
0 TD 15 : READ A: CX-CX+A: POKE 
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SA+L»16+0, ArNEXT 0 
AS 30 READ A: IF AXCX THENPRINT 
"ERRDR IN LINE";LN+CL-10):ST 
OP 

40 40 NEXT L: END 

D5 50 DATA 220 , B09, 153 , 71 , 20 , 50 
. 202. 36 , 152, 11,52,528,50,209 
, 199,232,2096 
Bl 50 DATA 107,161,126,176,95,6 
8,93,64,55.9, 193, 1 12 , 132 , 203 
,216,201,2021 
3E 70 DATA 232.72,85,60,22,241, 
151,18,22, 192, 176,88,201,40, 

72,85, 17S7 
A5 80 DATA 50,20,195,47,7,118,2 

09,76,149,146,18,241,40,171, 

83,47, 1627 
A0 90 DATA 16,74,191,75,197,82, 

173, 100,188, 144, 171,90, 112, 1 

48,238,3,2008 
3F 100 DATA 206,110,240,182,48, 

94 , 149 , 216 , 79 , 229 , 54 , 203, 174 
,218, 180.B2.2464 
DE 110 DATA 158,146,253,53,221, 

139, 1G0, 170,110,25,54, 183,42 
,49,116,158,2037 
FB 120 DATA 140,238,187,202,21, 

198,71,169,224,212,248,162,1 

6, 173,234, 93, 2SB8 
5F 130 DATA 26,223,25,136,106,9 

5, 103,15,46,91, 100,249, 177,1 

73, 163, 167, 1898 
FD 140 DATA 1,130,102,153,4,91, 

34,203,49,44,43,58,205, 179,1 

22,245,1663 
59 150 DATA 235,253,42,246,197, 

144, 151, 140, 169,42, 157,22,95 

,155,22,131,2221 
E7 160 DATA B3 , 34 , 133 , 170 . 203, 2 

12 , 201 , 166 , 32 , B3 , 240 , 37 , 42 , 5 

0.170,55,1911 
69 170 DATA 210, 46 , 94 , IBB, 63 , 22 

9. 223, 213, 4S, 134 , 1 38 , 19, 40 , 2 

47, 170, SS, 2134 
94 180 DATA 42,17,156,13,214,16 

0, 166,74,45. IB. 10S , 242 , 224 , 2 

18, 1,55, 1750 
B3 190 DATA 176,95,70,181,54,13 

4, 140,136, 165,30,232. 143,71, 

198, 36,33, 1901 
01 200 DATA 165,132,230,50,229, 

220,52, 7B, 63, 133,96, 77,40, 17 

0.212,116,2063 
DC 210 DATA 61,73,66,202,71,11. 

85,27,247,239, 162, 162, 107,31 

,28, 105, 1677 
43 220 DATA 108,123,162,41,70,1 

40, 19, 152,203, 151, 143, 122,83 

,53,205.202, 1987 
8D 230 DATA 158 , 220 , 16B , 70 , 11 , 1 

23, 119. 14S. 133,94, 39, 169, 171 

, 12,203,64, 1909 
5B 240 DATA 77.151,117,137,191, 

7 , 240 , 15B , 201 , 158 , 145 , 162 , 69 

, 1B9, 1B7, 18,2227 
6B 250 DATA 33,187,201,69.120,1 

85 , 85 , 162 , 120 , 25 , 14S , 241 , 196 

,205. 142,72.2189 
28 260 DATA 117 . 85 , 107 , 46 , IB , 15 

3,97.34,27, 184,59,182, 149, IB 

,39,93, 140B 
9A 270 DATA 158,156,156,134,46, 

190,80,26,167.77,74,13, 101,1 

6,4B,39,14B1 
73 280 DATA 21,41.215,120,214,8 

1,53,205,242,53,41.81,34,75, 

179,211,1855 
BB 290 DATA 147,146,129,34,19,6 

0,70,208,8,33, 173,0,78,204,2 

44, 132, 1685 
C6 300 DATA 23, 93 , 227 , 90, 68, 21S 



,55, 104,213,245,41, 100, 102,2 

41,48,203,2068 
6B 310 DATA 201,84,515,135,42,1 

06 . 195 , 34 , 242 , 64 , 1 . 220, 514 , 2 

36,22,49,2061 
9D 350 DATA 252, 198, 137 , 44 , 21B , 

101 . 197 , 79 , 34 , 14B , 75 , 91 , 133 , 

171,75, 157,2111 
71 330 DATA 86,152,241,33,98,19 

4, 2B, 220, 140, 120,152, 1B3.9.9 

, 187, B4, 1935 
7D 340 DATA 28 , 145 , B2 , 106 , 70 , 23 

0. 115, 197,46,37, 14B, 19B.63, 1 

8,153,120.1757 
55 350 DATA 178,164,181,63,39,2 

15 , 13B . B5 , 1 71 , 31 , 79 , 82 , 82 , 15 

4.135,165,1983 
19 360 DATA IBB, 20B, 147,245, 122 

, 1 07 , 204 , 23 , 1 35 , 42 , 1 75 , 127 , 1 

4,16,157,154,2055 
BB 370 DATA 163 , 79 , B5 , 26 , 1 7 , 1 15 

, 1 B5 , 38 , 195 , 1 27 , 1 34 , 39 , 5 . 194 

, 152, 195, 1749 
0C 3B0 DATA 100, 152, 186,68, IBB, 

75,163,45, 184,25,23,98, 166,2 

41,85,28,1841 
B4 390 DATA 220.155,106,170,242 

,240, 148,203, 100, 133,85,86, 1 

48.170,171,65,2442 
Bl 400 DATA 112, 148, 139, 16B , 38, 

111,203, 101, 199, 170,91, IS ,24 

1 , 102, 176,95,2109 
CD 410 DATA 150,38,241,31,205,1 

01 , 58 , 205 , 75 , 13 , 19 , 86 , 255 . 22 

6,165,87,1959 

51 450 DATA 505, 150, 94, 1B7, 555, 
202 , 164 , 95 , 1 57 , 1 14 , 143 , 225 , 8 
1 ,61 , 119,141,2393 

52 430 DATA 18,32,6,10,249,158, 
16,2,70,53, 1S8, 123,50, 12B, 23 
2, 102. 1407 

A3 440 DATA 121,161,93,111,5,53 

0,55, 158, 102, 152,55, 134,53, 1 

10,61,82,1693 
95 450 DATA 192,60,86,144,12,19 

1,16,18, 243 , 73 , 217 . 44 , 52 , 72 , 

179,88, 16B7 
4F 460 DATA 130,190,103.172,102 

, 104 , S0 , 7 , 24 , 24 1 , 227 ,79,151, 

227,137,71,2015 
3E 470 DATA 1B4 , 219 , 149 , B , 165 , 5 

0,555,171,206,80,211.159,57, 

32,42,45,2030 
0A 480 DATA 36,103,37.185,50,70 

, 168, 162,50.241.191,155,84,9 

0,72,210, 1905 
EA 490 DATA 153.98.142,124,57,1 

52,212,113,140,203,102.10,2, 

165.59, 19, 1751 
7F 500 DATA 70.49,225,139,239,2 

9,90, 137,87, 110, 210, B5, 108, 1 

74,70,173,1995 
6B 510 DATA 109,9,54,159,159,9, 

149, 132,140, 159,9,17. 114. 20B 

, 144, 109, 16B9 
B5 520 DATA 32,39,51,204,30,240 

, 130,70, 199. 7S, 12,91,210, 170 

,68,50, 1671 
91 530 DATA 42,35,131,76,73,221 

, 53 , 69 , 77 , 164 , 131 , 187 , 1 04 . 24 

7,196.8, 1B14 
SB 540 DATA 242.143.136,247,22. 

21,61.140,72,225,68. 101,70,1 

50, 137, SG, 1891 
41 5S0 DATA 4,90,237,104,106.14 

2,21,65,59,235,108, 104, 1SG.1 

14,139,12,1696 
AC 560 DATA 106 , 24 1 , 42 , 1 IB , 9 , 10 

6, 189,69,54,54, 191 , 146 , 82 , 75 

,82,214, 1779 
6B 570 DATA 203.201,75,152,104, 
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515,214,212, 105, 108,57, 152, 1 

48,83,99, 105,2231 
0A 580 DATA 139,190,141,124,173 

,46,97, 19B, 151 , 155,504,75, 19 

1.47, 184,25,2134 
C0 590 DATA 503 , 1 31 , 1B7 . 104 . 1 57 

,545, 176, 149.59, 19. 144.231, 1 

34,78,94, 154,2265 
72 600 DATA 229,229,175,39,47,7 

7, 114,242,515,147, 151,166, IB 

5,151.107,129,2373 
C4 610 DATA 4,207,171,189,80,17 

0,21,120.14,231,41,117,129,1 

70,103,S13,19B0 
A9 620 DATA 203, 151 , 1B9, 10S, 118 

, 174 , 246 , 65 , 1 79 , 3 . 132 , 213 , 23 

9,4,225,250,2496 
F3 630 DATA 152,104,190,247,240 

,51,123,226,84,13,66,131,99. 

12, 14B.9B, 19B4 
45 640 DATA 54.229.171,205,6,19 

9, 100, 7, 99. B3, 10S, 144. 108.0, 

72,536,1818 
C6 650 DATA 166 , 24 1 , 215 , 1 74 , BS . 

191,54,157,93,83,110,221,177 

,154,229, 178.2528 

D6 660 DATA 185,160,99,53,201,5 

3,117,64, 186,206,93, 164.67,7 

, 71 ,5, 1759 
3F 670 DATA 253,100,12,11,126,1 

08.29,25, 128,34. 185,49, 11B.2 

S3,2S1 ,247, 1900 
B6 680 DATA 199,183,1,222.5,115 

,154.241, 103, 130,216,171,157 

,103,46,210,2253 
EA 690 DATA 33 , 170 , 4 , 25B , 106 , IB 

5 , 175 , 99 , 154 , 12B , 53 , B4 , 106 , 2 

,67,145,1739 
F9 700 DATA 42,242,93,76,245,65 

,222, 174, 140.202, 194. 1,220,1 

37,78,99,2231 
3C 710 DATA 3,120,90,162,236,11 

8, 121, 179,212, 106,79,148, 132 

,96, 10,163,1995 
A8 720 DATA 117,155,187,95,219, 

186, 37, 130, 163, 156, 136, 103, 1 

58,222, 104,54,5230 
7C 730 DATA 33,136,192,95,64,40 

,204.226,4,4, 113, 123,44,54,5 

1, 119, 1S02 
05 740 DATA 162,142,20,69,117,5 

6 , 143 , 5 , 57 , 204 . 557 . 45 . 174 , 16 

8,555,85, 1B99 
50 750 DATA 104 , 39 , 157 , 16 , 19B , 7 

,154,35,49, 140,139,168,40,54 

,11,198,1510 

28 760 DATA 1 96 , 214 . 1B0 , 124 , 74 , 
1 50 , 154 . 202 , 1 3 , 4S , B2 , 150 , 3B , 
530, 124, 140,2116 
40 770 DATA 146,164,229,166,38, 
105,93,84,75.210, 184,204, 129 
,86, 146,246,230B 
73 780 DATA 168,105,215,205,57, 
62,85, 124, 190,53, B3, 241, IBS, 
59,53, 18, 1B84 
6D 790 DATA 106,70,230,66,77,18 
5,149,12.90,213,215,213,10,2 
45.66,211,2159 
BB 800 DATA 133,64,17,170,76,93 
,230, 174, 163,81.244,93,84, 11 
3, 148, 106, 1989 
E8 810 DATA 197,213,71,25,70,17 
2,93,94, 113, 148, 106, 197.213, 
71,25,70,1859 
C4 820 DATA 175, 1 10 , 88, 215, 52, 2 
2,509, 135,240, 173, 17B.51.200 
.84.18,217,2162 
75 B30 DATA 86.233.112,50,69,57 
,55,164,177, 177,131,203,143, 
112,209, 152,2147 
3A B40 DATA 216,241,250,198,180 
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,£6, 1B9, 115, 14,32, 127.3S.21B 

,21,2B,22, 1913 
58 850 DATA 138 , 38, 1S7 . 238 , 47 , 1 

80, 103, 191 ,94,213, E41, 140,23 

8,36,801 ,43,2293 
18 860 DATA 104,211,19,228,73,1 

55,124,233, 133, 2B, 1B5, 177, 16 

5,45,124,74,2078 
55 B70 DATA 128,175,80,108.65,1 

05 , 86 , 192 , 35 , 238 , 1 82 . 106 , B6 . 

131, B7.167, 1973 
2A B80 DATA 33,207,10,19,226,17 

,19,83,196,84,82,16,130,95,4 

6,203, 1465 
5B 890 DATA 14,5,20,228.163,33, 

170,213, 131 ,1B7, 107,233. 193, 

127, B1.19B, 2103 
87 800 DATA 81.240,85,212,113,1 

48 , 124 , 23 , 245 , 2B , 101 , 31 , S , 2S 

3,71,25,1795 
6F 910 DATA 70,220,177,176,110, 

45 , 163 , 33 . 8 , 37 , 1 14 , 236 , 92 . 21 

4,217,25, 1937 
93 920 DATA 228,41,64,117,226,2 

17, 140,73, 120, 196,37.78. 196, 

230,92. 104,2159 
E7 930 DATA 193,252,199,232,107 

, 172. 106,241,167, 128, 118,161 

, 10B, 2,113, 81, 23B0 
DD 940 DATA 193,104,66.216,132. 

211 , 18B, 111,241 , 243. 184,235, 

194,122,49,157,2656 
75 950 DATA 176,72,124,214,204, 

195, 25, 25, 35, 3B. Ill, 115. 165. 

23,210,230, 1863 
DE 960 DATA 215 , 50 , 212 , B0 . 108 , 1 

20, 14B, 103,222, 14,237, 160, 3B 

,253,172,201,2333 
7F 970 DATA B2, 150, 3B, 195, 130,1 

31 , 83 , 128 , 155 . 246 , 225 , 42 , 80 , 

107,65,49,1916 
3C 9B0 DATA 82,138,130,177,54,8 

6, 166,27,172, 109,76, 145,82, 1 

47,97,234,1922 
53 980 DATA 88,186,183,90,150,3 

7.6S, 15.124, 10,34, 113, 124, 16 

4,44,77,1514 
43 1000 DATA 80,15,46,24,180,24 

7, 149, 135, 177,55,40,216, 114, 

164,36,239, 1939 
41 1010 DATA 26,64, 1B5, 165,228, 

30, 8B, 16B, 230,238,26, 140,76, 

123, 120, B9, 2009 
41 1020 DATA 182,38,229,28,210, 

226 , 155 , IBB , 120, 1 70 , 21 , 60 , 57 

, 165,66, 15, 1830 
B8 1030 DATA 17,161,138,100,161 

,B4, 112, 176, 187, 12B, 53, 17,42 

,50,B1,B4, 1597 
FT 1040 DATA 53, 166,72, 171 , 19B. 

205, B6, 140,84,51, 138.180,74, 

242,50, 173,2093 
IB 1050 DATA 143,94.85,85.171,2 

48,25.220,43. 1 16 , S3 , 41 , 90 , 17 

.40.37, 150B 
C5 1050 DATA 21 , B5 , 54 , 30 , 166 , 59 

,171 , 117, 169, 168,44, 137, 178. 

1B1 . 35. 186, 1801 
A7 1070 DATA 198, 212, 1S1, 44, 136 

, 44, 2, 236, B2, 214, 221 ,224, 119 
,43, 14, 1B5.212S 
3D 10B0 DATA 72,15,210,17,116,9 

2 , 203 , 149 . 24 . 21 1 , 200 , 68 , 32 , 1 

49,42, 114, 1714 
Bl 1090 DATA 183,67,82,167,37,4 

6,0,0,0,0,0,0,0,0,0,0,582 
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F0 10 BL-104 :LN-S0 :SA-8729 
5B 20 FOR L-0 TD BL:CX-0:FOR D- 

0 TO 15 : READ A:CX-CX*A:POKE 

SA+L*16+D , A : NEXT D 
AS 30 READ A: IF A><CX THENPRINT 
"ERROR IN LINE";LN+CL«101 : ST 

OP 

40 40 NEXT L : END 

D5 50 DATA 97,201,97,233,188,14 

6, 135,203,245,24,204, 141 ,88, 

126, 145,77,2421 
FA 60 DATA 141,166,45,157,82,18 

5, 147,154,156, 105,57, 165,167 

,12B,70.232,21B7 
09 70 DATA Bl , 147 , 194 , 102 , 63 , 18 

3 , 100 , 87 , 38 , 88 , 191 , 193 , 100 , 8 

7, 112, 119, 1965 
DB 90 DATA 109,1,21.162,73,162, 

202 , 22 1 , 13 , 75 , 1 6 , 52 , 1 66 , 195 , 

28.50, 1S66 
43 90 DATA 176,244,186,185,27,1 

4 , 63 , 68 , 72 , 48 , 161 , 26 , 64 , 107 , 

162,230, 1845 
6F 100 DATA 235,12,121,134,158, 

42, 141, 141,8,212,88,66,8,82, 

167,247,1874 
DB 110 DATA 12,18,20,134,1,222, 

89,62, 165, 175,245,204,200, 19 

8,7, 14B, 1951 
BE 120 DATA 128,152,201,224,68, 

187,209,173,64,185,37,61,47, 

53, 115,50, 1855 
2F 130 DATA 49,129,33,235,21,18 

B , 22 , 230 , 33 , 9 , 1 38 , 2S5 ,7,16,1 

63,8, 1547 
BB 140 DATA 223,91,46,83,223,25 

2 , 1 6 1 , 50 , 1G3 , 91 , 75 , 67 , 222 , 16 

1.151,150,2208 
C2 150 DATA 49, 152, 146, 171 ,96, B 

8.191,16,51,88,18,105,212,11 

3,33, 133, 1663 
9F 160 DATA 6,184,186,171,70,17 

3,255, 12,69, 116,32,238,218, 1 

88, 132, 108,2168 
83 170 DATA 54,64,227,66,36,211 

,210. 154,172, 105. 10B, 123,149 

,152,209,133,2173 
5D 1B0 DATA B6 , 216 , 205 , 35 , 98 , 68 

,124,64, 124, 109,220, 118,45, 1 

05,80, 170,1867 
1C 130 DATA 221,146,7.241,63,17 

, 131 , 177,243,88, 120,57, 17,23 

,185,130, 1877 
5B 200 DATA 57.209,56,102,71,98 

, 120,53.84,69,232, 15B.87.22, 

28,46, 1474 
0C 210 DATA 15B.5B, 186,211 , 12,8 

2,173,6, 175,73, 167,181, 195, 1 

31 ,245, 1B3.2266 
E4 220 DATA 18,167,98,53,180,18 

0.52, 180,64, 143, 136,210,5, B7 

,223,84 , I860 
FA 230 DATA 35.47,170,18,23,213 

, 9 , 1 , 176 , 224 , 35 , 1 12 . 219 , 1 35 , 

181, 126, 1735 
CS 240 DATA 227 , 220 , 156 . B7 . 207 , 

8,8, 164,218,233,0,138,77, 177 

, 128,69,2123 
A2 250 DATA 3B , 21 2 , 80 . 8 , 164 , 218 

,0. 17.73.180, 128,34, 147,107, 

122,2, 1530 
FB 260 DATA 41,54,177,128,144,1 

64, 219, 130,4,7, 133, 18B, 232,2 

6, 6B, 244, 1875 
BE 270 DATA 108,47,25,172,56,8, 

77 , 109 , 1 , 32 , 52 , 182 , 23 , 104 . 17 

0,221, 138B 
8F 280 DATA 137,24,20,127,9,197 

.242. 159, 72, 8B, 155, 5S, 242, 13 

4, 110, 35, 1807 



72 280 DATA 250,66,111,183.241, 
195,22, 189, 132, 34,88, 74. 157, 
133, 227, S3, 2165 

53 300 DATA 173.78,149.45,53,14 

8,252, 161,88.100, 106, 133, 182 

, 123, 177, 163,2153 
D3 310 DATA 11,40,208,224,183,2 

03,209,227,42. 183.191 , 126,24 

5,58, 107, 155,2413 
71 320 DATA 43,80.9.221,122,134 

,26, 113, 173,43,41 , 141, 135,26 

,67,25, 1383 
CB 330 DATA 6.116.226,188,163,5 

0,238, 34.70, 185,223, 131 ,221, 

16,35,72, 19B5 
SB 340 DATA 68,214,214,182,150, 

134, 140, 7, 148,75, 110.221.54, 

117.99, 118,2052 
01 350 DATA 128,1,12,214,11,62, 

195 , 156 , 144 , 25 , 62 , 16S , 158 , 17 

1,201,245,1972 
3B 360 DATA 45,77,94,79,168,106 

, 1 06 , 242 , 125 , 75 , 83 , 87 , 1 , 20 , 4 

3,212, 1564 
B7 370 DATA 48 , 54 , 16B, 87 , 173 , 21 

0,25.172,117,99, 118, 129,2,4, 

4,51, 1461 
CB 3B0 DATA 56,170,12,149,148,1 

Bl , 53, 121 ,43,41 , 106, 105,242, 

B6, 82.212, 1808 
BE 330 DATA 213,228.172,165,158 

,171.131 , 107, 154, 188, 107.28, 

88, 221 , 160, 33,2337 
33 400 DATA 1SS , 16B , 0 , 144 . 83 , 32 

, 189, 177,254,215,73,52,247,2 

50,37,28.2104 
38 410 DATA 8,190,212.188,12,24 

4 , 9 , 232 , 21 7 , 224 , 114 , 155 . 1 14 , 

167,165,103,2354 

73 420 DATA 152.63.24,224,50,23 
3 , 1 98 , 28 , 160 , 37 , 85 , 238 , 248 , 1 
54,230,252,2376 

29 430 DATA 31,20,107,105,107,5 

4,177, 165, 140, 193, 24B, 19B.2, 

116,94, 165, 1922 
21 440 DATA 75,198,196,210,0,14 

6,23, 177,206,52, 177, 119,88, 1 

54,185,143,2159 
0F 450 DATA 1 13 , Bl , 147, 82 , 3 , 70 , 

65 , 89 , 91 , 1 12 , 17 , 139 , 84 , 163 , 2 

24, 16, 1516 
8F 460 DATA 104, 145, 45. B7 , 165 , 8 

7,216, 154,132,26,17.47, 14.3, 

73, 16, 1331 
56 470 DATA 35,198,85,125.245,7 

0,59,234, 140, 118,213,24, 192, 

69, 117, 132.2057 
2B 480 DATA 150 , 57 , 184 , 135 , 13B , 

12,166,222, 160, 153, 191,56.21 

2,195,99,211,2341 
3F 480 DATA 138,249,225,80,203, 

B3 , 87 , 150 , 166 , 175 , 45 , 77 , 94 , 9 

0, 154, IBB, 2204 
2B 500 DATA 181,53,121,106.106, 

224.56.218,203, 174. 145,162,2 

51,99,248,25,2373 
9C 510 DATA 203,240,137,128,87, 

61,27,48, 1B5, 65, 37,253, 172,2 

7,46,182,1908 
38 520 DATA 111,5,50,81,80,73,1 

20,218, 190,21 ,40,53,165,40,5 

B,23, 1328 
83 530 DATA 98,65,183,133,86,12 

7,118,238,85, 110, 164,7,249,7 

2,225,87.2058 
A0 540 DATA 176,142,168,134,30, 

183, 101 , 21 , 177, 172, 130, 220, 1 

63,155,22,72,2103 
7D 550 DATA 228,145,162,185,86, 

153, 133, 170,44,74,151, 154,11 
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,333,3"* ,135,2330 
A7 560 DATA 117,10,110,181,38,8 
8, 30,541 ,43,519, 193,43,519, 1 
95,559,84,5070 
F9 570 DATA 111,158,35,535,150, 
B6, 7, 101,19,118,159,34,78,89 
,115.83,1575 
39 5B0 DATA 74,100,157,181,59,1 
54 , 65 , 37 , 195 , 55 , 177 , 85 , 153 , 1 
61,105,190,1951 
64 590 DATA 151.110,181,58,78,5 
, 1B6, 14,537, 176,94, 149.516, 1 
47, 173,55B,B170 
E0 600 DATA 549 , IB , 105 , 503 , 503 , 
56,83,35,553, 180,140,33,155, 
10B, 37,45, 1843 
FD 610 DATA 518,74,511,53.197,3 
0 , 47 , 138 , 57 , 107 . 74 , 545 , 86 , 15 
5. 180,40, 18BB 
C5 650 DATA 541,154,81,503,90,9 
7 , 7 , 101 , 138 , 79 , 136 , 54 , 180 . 15 
3,540,0, 1BB4 
D5 630 DATA 53,514.41.57,15,95, 
163, 175, 114,556,549,94,74.51 
1 , 19, 37, 1803 
5C 640 DATA 71 , 137 , 1 B , 9 , 15 . 556 , 
78 , 186 , 197 , 158 , 6B , 158 , 54 1 , 34 
.84, 114, 1771 
FD 650 DATA 514,158,536,199,164 
. 519 , 64 , 199, 105 , 97 , 60 , 49, 159 
.517,143,73,5596 
55 660 DATA 160,64,503,178,187, 
540 , 64 , 1 96 . 137 , 174 , 104 , 190 , 5 
13,555,15,384,5558 
9B 670 DATA 73,167,165.56,83,19 
5,38, 109,551 ,543, 17,55, 190,4 
0.530,34, 1947 
77 6B0 DATA 113,154,81,503,155, 
93.149.1S6, 103, 111, 196, 168,7 
,50,57,16.1755 
CI 690 DATA 107,183,144,119.109 
. 140,3,535,93, 170,99,548, 196 
,37,45,518,5140 
44 700 DATA 55,149,166,47,139,5 
36,35,53,510.514, 145, 164. 173 
,49.154,95,5081 
B6 710 DATA 98,548,190,150.180, 
7, 111, 105,57, 144. 155,38, 105, 
1,57, 168, 1811 
DF 750 DATA 7,111,105,56,41,160 
, 17 , 559 , 545 , 143 , 53 , 500 , 510 , 8 
6,155.145,1930 
54 730 DATA 43,536,75,144,75,16 
5,513, 158,537,518,37, 155, 137 
, 18, 190, 150.51B5 
50 740 DATA 180,7,105,13,171,14 
1.7S, 13,519.43, 189,74, 14,504 
,57,86, 1555 
F0 750 DATA 143,95,509,99,160,1 
75,84,98, 145,45,19,69,540, 17 
5,554,103,5067 
AA 760 DATA 150,7,154,18,96,145 
,56,75,555,553,530,34,113,15 
4,95,76, 1799 
FF 770 DATA 68,556.548,190.151, 
53, 149.75. 130,551,504, 147, 16 
3,541,15,505,5510 
IE 780 DATA 195,51,5,147,1,56,1 
48, 154,61 ,553,91,55, 109, 140, 
511,135,1713 
86 790 DATA 196,184,179,4,105,1 
00 , 1S4 , 155 , BS . 549 , 545 , 36 , 505 
,530, 166. 15, 5569 
DS 800 DATA 105,73,17,156,516,1 
00,504, 157,510,545.515, 147,1 
86.94.90.545.5454 
DB 810 DATA 119.75,503.94,78,53 
3, 151, 107, 158, 145.551.87,508 
,57,93,546,5515 
4B B50 DATA 173,98,143,533,30,5 
00,57, 1B3, 519, 153,37,0,515,1 



55,163,61,5057 
88 830 DATA 539,554,105,160,169 

,535,9,69,556, 154 . 94 , B5, 101 , 

11B,19B, 113, 5593 
AD B40 DATA 153,8,19,165,559,85 

, 87 , 10B , 103 . 55 , 34 , 5, 55 , 501 , 5 

3,75,1403 
6F 8S0 DATA 180,174,131,173.38, 

1 1 , 537 , 74 , 78 , 59 , 165 , 54 , 50 , 10 

5,55, 109, 1594 
CI 860 DATA 38,55,4,68,181,119, 

BB.50B,95,B5, 181, 106.54B, 15, 

75, 35,1589 
D5 870 DATA 3,541,5,554,53,155, 

86, 144,45,64,80, 154, 143, 135, 

103,141,1741 
40 880 DATA 555,35,58,17,164,53 

8, 151 , 150,55, 157.510,545, 198 

,147, 1B6.94.534B 
AC 890 DATA 88,510,119.75,505,5 

,51,505, 140.35,518,507,45,56 

,B4, 146, 1844 
A6 900 DATA 55,157,1,59,134,50, 

48 , 9 , 7 , 535 , 87 . 146 , 1 13 , B3 , 508 

,47, 1379 

3C 910 DATA 175,17,49,165,559,5 

54, 100, 140,3, 198, 151, 151, 159 

, 153.95,78,5059 
44 950 DATA 1 IB , 90, IBB , 545 , 140 , 

86,551.99,518. 184 , 59, 1B5, 507 

,90,0,533,5354 
6C 930 DATA 5,179,35,137,164,16 

3,80, 171 , 155, 155, 155,557, 139 

,85, 194,9, 1981 
76 940 DATA 45,95,7,114,513,66, 

173 , 509 , 514 , 4B , 165, S3 , 78 , 4 . 5 

30,501 , 1915 
55 950 DATA 55,151,5,190,60,64, 

51 1 , 70,533,55.546,37,57, 164. 

510, 155, 1900 
D6 960 DATA 157,139,47,186,77,8 

7 , 534 , 514 , 508 , 9 , 551 , 503 , 165 . 

5,60,93,5159 
3D 970 DATA 130,149,118,537,84, 

166, 144,4, 134,503, 1B1. 505, 45 

,555.69,69,5187 
80 980 DATA 56.144,105,195,500, 

83 . 1 94 , 1 66 , 506 , 51 . 96 , 34 . 1 01 , 

109, 15,545, 1990 
FC 990 DATA 86,131,35.14,39,193 

,81, 147,50,540,55, 1B6, 195,95 

, 135, B4, 1755 

95 1000 DATA 97,196,16,8,197,50 
,543,51,503,177,49,74, 131.19 
5.515,504,5053 

C0 1010 DATA 150,59,513,83,156, 

133,516, 155, 165,69,500, 101,1 

48.53, 14B, 10,8051 
6D 1050 DATA 41,500,150,198,104 

,115,89,513,70,75,171,196,9b 

, 173, 140,94,5091 
FD 1030 DATA 54,106,189,555,15, 

1 81 , 46 , 90 , 76 , 109 , 555 , 559 ,513 

,53, 188,545,5544 

96 1040 DATA 541 , 164 , 19B, 505 , 31 
, 59 , Bl , 154 . 37 , 1 35 , 553 , 43 , 1 88 
, 15.506,45, 1953 

F5 1050 DATA 41 , 177, 1B1 , 45, 177 , 

97,554, 190, 159,55,36,4, 105,6 

5,133,137,1817 
4E 1060 DATA 1,56.81,15,56,91,1 

H, 138, 10B, 109,49, 104,33,98.6 

4 , 73, 1040 
3B 1070 DATA 79,11,18.5.188,188 

,509, 165,530, B0, 153,546,45,1 

55, 196,513,5145 
6D 1080 DATA 40,511,516,98,551, 

66 , 1 1 , 545 , 548 , 75 , 151 , 541 , 5 , 1 

91 ,55, 104,5503 
59 1090 DATA 59,185,138,9,9,503 

,0,0,0,0.0,0,0.0,0,0,59b 



MOVING EXPERIENCE 



m 




O. 
1 


i 




PROGRAM: SPRITE 



Fl 0 REM AS YOU READ THE ART ICL 

E REMOUE THE REMS ONE B 

Y DNE IN THIS ORDER: 
OA 1 REM 80,90,100,110,150,130, 

140, 150 
CI 5 REn 

■ *** 

19 10 DATAO,0,0 

37 50 DATA 555,0,0,157,555,0,10 
6,555,0,45,171 ,195,45, 171,54 
0,57 

55 30 DATAB34, 188, 31 ,550, 175, 31 

,550, 175,57,534, 170 
1C 40 DATA56, 170, 169,55, 154, 164 

,51.90, 144,51,105,64, 149, 104 

.O.BS 

AF 50 DATA84.0.B5, 0,0, 0,0, 0,0,0 

,0,0,0.0,0,0,0.5.0 
64 60 F0RA-B3B TO 895 : READB: POK 

EA , B: NEXT : P0KE53564 , 0 
E5 70 P0KE53S80 , 9 : P0KES3SB1 , 9 
C3 BO REM P0KE5041.13 
BA 90 REH P0KE535B8.6 
A7 100 REM P0KE53569. PEEKCS3BS9 

)0RC5~1) 

5A 110 REn P0KE53550, 10O:P0KE53 
551 , 100 

EB 150 REn P0KE53576.PEEKC53576 
30RC5-1J 

ED 130 REH P0KE535B5,0:PQKE53SB 
6,14 

CF 140 REn 60SUB170 
04 150 REH G0SUB570 
50 160 END 

41 170 PRINT"CCLRr':F0RA-0TD5S5 

:POKE53550,A:NEXT 
5D 190 PRINT"C0OUNB]LOCATION S3 

550 HAS REACHED 555" 
A7 190 PRINT"CDOUN3N0U IF THE N 

INTH BYTE IS SWITCHED ON" 
Fl 500 PRINT"USING P0KE535G4.PE 

EKtS3564)ORC5*l)":F0RA-lT030 

00: NEXT 

IB 510 P0KE53S64,PEEKC53554)0RC 

5"1D ; PR I NT "C DOWN] THE SPRITE 

DISAPPEARS" 
09 550 FORA-0T03000:NEXT:PRINT" 

CDDUN3BUT POKE 53550,0 BRING 

S IT BACK " 
E7 530 F0RA-0TQ3000:NEXT:PDKE 5 

3550,0 

70 540 PR INT "AND IT CAN CONTINU 

E ACROSS THE SCREEN" 
6F 550 F0RA-1T090:P0KE53550,A ; N 

EXT 

BB 560 RETURN 

B7 570 FORB-OT01000:POKE53564.0 
: P0KES3B50 , 0 1 FDRA-0T05S5 i POK 
E53550 , A : NEXT 

7E 580 P0KE53550.0: P0KE53564.B! 
FORA-l T090 : P0KE53550 , A: NEXTA 

i'8 

AD 590 RETURN 
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10 REn ••»••■•••••«•••••• 

E0 REH •••**• PROGRAM TO RETRIEUE 

30 REM — — CHAR-SET FILE FROM DISC 

40 REH AND REPLACE IN B0-COL SCREEN • 

50 REM •••••• CO D. ANDERSON 1SBB 

60 REH ••»»•»»••••••••••• 

70 DATA A2, IF, BE, 00, DB, 8C , 00 , DB, B07 
B0 DATA 10, FB, AO. 01. 06, 60, A3 ,3E, 382 
S0 DATA 8D,00,FF t A9,00,A0,B0,B5,1034 
100 DATA DA, 81 , DB , AS , 12 , A9, 20 , 20 . 9B2 
110 DATA 3D, AO.ES.AB.OO.eO.aD.AO.BTS 
120 DATA AO, 00, 20, 00, A0 , 91 , DA , CB , 315 
130 DATA DO.FB.EB.DB.AS.DB.CS.DO.IBSB 
140 DATA D0,F0,60,AE,1F,8E,00,O6,1093 
1S0 DATA aC.00.D6, 10.FB.BD, 01 , D6.8B1 
160 DATA BO.AB.aE.SD.OB.FF.AS.OO.BSP 
170 DATA A0, B0,B5,DA,B4, JB, A2, 12, 121B 
1B0 DATA AS.EO.EO.SD.AO.ES.AS.OO.eSS 
190 DATA 20, 3D, AO. AO, 00. Bl, OA, 20. 840 
800 DATA 3B, A0,CB,D0, FB.E6.DB, A5, 1489 
210 DATA DB. C9. DO. D0.F0, 60, 60,60, 1364 
220 FOR A-0 TO 14 
E30 : FOR B-0 TO 7 
E40 : READ nCS 

ES0 : POKE DECC"A000")+(A*B)+B,DECCnC$3 

E60 : CS-CS+OECcnCSJ 
270 : NEXT B 

£80 : READ CT:IF CT<>CS THEN PRINT "DATA ERROR" : END 

E90 : CS-0 

300 NEXT A 

320 BLOAD "CHAR-SET" 

330 BANK 0:SYS DECC "A049" 3 i REM TRANSFER CONTENTS OF SB000-SD000 
INTD 60-COL CHAR RAn 

4 REn •••*« CO D . ANDERSON 19B6 •***• 
10 FAST : 6DSUB E000 l BANK 0:SYS OECCA00E"} 
E0 ALT-128:PRINTCHRS(143; 
30 H$- 'tt9PPtt99ttm*PmP9H" 

40 us-"jMEiy»jy«yy^yy B iyyeiy4i"i¥iy'' 

50 X-liY-l 

60 PRINT"^aJSE CURSOR KEYS, —STORE CHARACTER, ESC-SAUE AND QUIT, 

1-SET, 2-CLEAR PIXEL 
65 PRINT"aX-FLIP ABOUT X-AXIS, Y-FLIP ABOUT Y-AXIS, 
R-REUERSE CHARACTER 

70 PRINT 

80 PRINTLEFTSCUS.il); "JU-OUER CASE SET" 

90 PR[NT"Jiy>iy?iaJppER CASE /GRAPH ICS SEISHM" 

100 GOSUB 990 

110 PRINT "ija 1E34567B ■" 

120 PRINT"fllS 

130 PRINT"S?« JEB" 

140 PR I NT" S3" S3"" 

150 PRINT"a4B 3t«" 

160 PRINT"fl5B 35«" 

170 PR INT "flSB 

1B0 PRINT"a7B 37"" 

190 PR I NT "399 

200 PRINT"* 1234S67B ■" 

220 GDSUB 470 

225 DO 

230 : GETKEY AS 

240 : IF CAS-"M" AND X<B3 OR CAS-"||" AND X>1) OR CAS-"H" AND Y<B) 
DR CAS-"U" AND Y> 1 ) OR AS-"3" OR AS-"3" THEN BEGIN 
2S0 
260 
270 
BB0 



2B1 
282 
283 
290 
300 



PRINT "SM'W'+LEFTSCHS. X J+LEFTSCUS, Y3 ; 
IF CHCX,Y)-0 THEN PRINT "3 " ; : ELSE PRINT 
BEND 

IF AS-"IT AND X<8 THEN X-X+l ; GOSUB 470 
IF AS-"X" THEN GOSUB 1090 
IF AS-"Y" THEN GOSUB 1170 
IF AS-"R" THEN GOSUB 1260 

IF AS- "||" AND X>1 THEN X-X-l: GOSUB 470 
IF AS-"fi" AND Y<B THEN Y-Y*1:G05UB 470 



■"; 
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310 : IF AS-"3" AND Y> 1 THEN Y-Y-1:G0SUB 470 

330 : IF AS-"-" THEN GDSUB B00 

340 : IF AS-"1" THEN CHC X . Y )-l : PR I NT "SL5M»J"+LEFTSCHS . X 5* 

LEFTSCUS.Y); n M3*B"; 

350 : IF AS-"2" THEN CH C X , Y )-0 : PR INT "SiSifW' + LEFTS ( HS , X 3 + 

LEFTSCUS.Y); "*►"; 

360 : IF AS-"g" THEN X-l : Y-l : GDSUB 470 

370 : IF ftS-"3 B THEN BEGIN 

380 : FOR Y-l TO B 

390 : FDR X-l TD B 

400 : CKCX.Y3-0 

410 : NEXT X 

480 : NEXT Y 

430 : X-l : Y-l : GDSUB 500 

440 : BEND 

450 LOOP UNTIL AS-CHRSC273 

455 BSAUE "CHAR-SET " , B0 , P4505B TO P5324B: PRINT"3I YE ..." : END 

4S0 REM MOUE CURSOR 

470 : PRINT "SlEKW+LEFTSCHS ,X3+LEFTSCUS,Y); 

480 ; IF CHCX.Y3-0 THEN PRINT "3*"; : ELSE PRINT "3tf*£" ; 

490 RETURN 

500 REM PRINT OUT CHAR ONTO GRID 

510 : rmiiT hhhh 

520 : FOR Y-l TO 8 
530 : FOR X-l TO 8 

540 : IF CHCX.Y3-1 THEN PRINT "33 1";:ELSE PRINT"3 "; 

550 : NEXT X 

560 : PR INTCHRSC 13 J ; "U" ; 

570 : NEXT Y 

5B0 l X-l:Y-l:GOSUB 470 

590 RETURN 

600 REM STORE INTO CHAR RAM 
610 : WINDOW 15,3,79.10 

620 : PRINT"UPPER CASE /GRAPH ICS, OR LOWER CASE CHARACTER 9ET?" 

630 : PRINT"CU/L) >" 

635 : DO 

640 ; GETKEY AS 

650 : LOOP UNTIL CAS-"U" OR A$-"L"3 
660 : IF A$-"U" THEN ALT-0: ELSE ALT-12B 

670 : PRINT "USE LEFT S RIGHT ARROW KEYS TO SELECT CHAR" 
BB0 i PRINT 

630 i POKE DECC " A07F "3,1 NT C 580/256) : POKE DECC "A0B5" ) , 

C5B0 AND 2553:P0KE DECC "A0 BA" ), CN: SYS DECC"A077"3 

: REM POKE CHAR INTO 80-COL SCREEN 
700 : POKE DECC "A07F" 3 , INTC CSB0*DECC "800" 3 5/256) : POKE DECC "A085" 3 

CC5B0+DECC"B00"3) AND 255);P0KE DECC "A0BA" 3 , 15+ ALT: 

SYS DECC "A077"3 : PRINT CN: REM S COLOUR 
710 : DD 
720 C GETKEY AS 

730 : IF AS-"|T AND CN<2S5 THEN CN-CN+1 

740 : IF AS-"||" AND CN> 0 THEN CN-CN-1 

750 : POKE DECC"A07F"3, I NT C 580/2583 : POKE DECC"A085"), 

CS80 AND 2553:POKE DECC " A0BA" ) , CN: SYS DECC "A077") : 
REM POKE CHAR INTO B0-COL SCREEN 

760 : POKE DECC "A07F " 3 , INTC C580+DECC "800 " ) ) /256) : 
POKE DECC"A085"),CC5B0+DECC"B00")) AND 255): 
POKE DECC"A08A"),1S+ALT:SYS DECC "A077 "3 : PRINT "";CN 

770 : LOOP UNTIL AS-CHRSC 13) 

780 : GDSUB 810 

730 : PRINT"^H"i :GDSUB 500 

800 RETURN 

810 REM STORE 

820 : ND-0 

B30 : FDR Y-l TO B 

840 : FOR X-l TO 8 

850 : IF CHCX,Y)-1 THEN N0-ND+2TC 7-C X-l 3 3 

860 : NEXT X 

870 [ IF ALT-128 THEN BEGIN 

BB0 : PO-DECC "3000"3*CN*1G+CY-13 

B90 : POKE DECC "A07F" 3 , INTC PD/2S63 : POKE DECC"A0B5"), 

CPD AND 255):P0KE DEC C " A0BA " 3 , NO : SYS DECC "A077 " 3 : NO-0 
900 : POKE DECC "C000" 3 +CN-16+C Y"l ) , NO : NO-0 

310 : BEND 

920 : IF ALT-0 THEN BEGIN 

930 : PO-DECC"2000")+CN*1B+CY-1) 

940 : POKE DECC "A07F") , INTCP0/25B) : POKE DECC"A0BS"3, 

CPO AND 25S3:POKE DECC " A0BA") , NO : SYS DECC "A077 " ) : NO-0 
950 : POKE DECC"8000")+CN»16*CY-l),NO:NO-0 

960 : BEND 
370 : NEXT Y 



ADVENTURE KIT 




PROGRAM: WINDOW. BAS 



AF 
92 
IF 
05 
BO 



82 



OF 
DA 

99 



31 



E7 



B9 



FA 



82 



EF 



ED 



C7 



D8 



55 



F8 



71 



D6 



B5 



9B 



7B 



4F 



10 KLM* »*•*»****«•**•"••• 
20 REM" ADVENTURE KIT 5 * 
30 REM* WINDOW HANDLER * 
40 REM" * "**•••****•*•••** 
2000 FORL-0TO37:CX-0:FORD-0T 
015 : READA : CX-CX+A : POKE49920+ 
L* 16+D , A : NEXTD 
2010 READA; IFAOCXTHENPRINT" 
ERROR IN LINE";2040+(L*10) :S 
TOP 

2020 NEXTL :END 

2040 DATA76. 96. 195, 0,0, 0.0,0 
,0,0,0,0,0,0,0,251.618 
2050 DATA72, 74, 110.74.64. 251 
. 64 , 74 , 68 , 1 1 0 . 64 . 1 23 , 89 . 74 . 7 
8.239. 1628 

2060 DATA64.75.233.74.67.238 
.64.75, 233,218,64,238.64.74. 
105.218,2104 

2070 DATA64. 238.64. 106, 105. 2 
23.107.0.75.239.249,222.75,2 
38.69.95,2169 

2080 DATA 15 .138,0,63,0.10,36 
.10,0.174.0.10.36.10.0.175.6 
77 

2090 DATAO.10.169,26.0,190,3 
6.10.59. 155,0.62.38,10,15,15 
5,935 

2100 DATA32.77.197.141.9.195 
. 32 , 77 , 197. 141 . 5 . 195 . 32 . 77 , 1 
97.141.1745 

2110 DATA6.195.32.77.197.141 
, 7 . 195 , 32 . 77 . 197 . 141 . 8 . 195 , 1 
73.9, 1682 

2120 DATA 195 , 201 . 1 , 206 . 3 . 76 . 
67,196.201.2.208.3.76.195.19 
6,201.2029 

2130 DATA3 . 240 , 30 . 201 , 5 . 240 , 
15.32,77,197,141,10,195,32.7 
7. 197,1692 

2140 DATA141.12.195.76.177.1 
95. 169,32.141.10. 195. 173. 134 
,2.141,12,1805 

2150 DATA 195 . 173, 5 , 195 . 141 . 3 
,195,173,6,195.141,4,195,32. 
11,196,1860 

2160 DATA169.D, 141,11,195, 16 
0.0.173,9.195.201.3.240.13.1 
73.10. 1693 

2170 DATA195,145,251,173,12, 

195 . 145 , 253.76 , 225 , 195 . 177 , 2 

51,73,128,145,2639 

2180 DATA251.200.204.7.195.2 

08 . 224 . 32 . 246 . 195 . 238 . 1 1 . 195 

,173.11.195.2565 

2190 DATA205.8. 195. 208,208. 9 

6 , 2-\ . 165 , 251 . 105 . 40 , 133 , 251 . 

133.253.165.2440 

2200 DATA252. 105. 0.133.252.2 

4.105,212.133.254.96, 169.0. 1 

33,251.169,2288 

2210 DATA4, 133.252. 173.4, 195 

. 240 , 21 . 24 , 165 , 251 . 105 . 40 , 13 

3.251.165.2156 

2220 DATA252. 105.0. 133.252.2 
06 . 4 , 195 , 173 . 4 , 195 . 208 . 235 , 2 
4,165.251.2402 

2230 DATA109.3,195,133,251,1 
33.253.165.252.105.0.133.252 
.24.105.212.2325 
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83 2240 DATA 133 , 254 , 96 . 169 , 0. 14 
1 . 1 1 . 195 . 206 . 8 . 195 . 238 , 6 , 195 
,173,6.2026 
B5 2250 DATA195.141.4. 195. 173.5 
.195,141.3.195.32,11,196.160 
.0,177,1823 
F0 2260 DATA251. 153. 14,195,177, 
253. 153,55. 195. 200,204,7, 195 
,208,240,206,2706 
B5 2270 DATA6. 195. 173,6, 195, 141 
.4.195, 173,5,195.141.3. 195.3 
2.11,1670 
90 2280 DATA196, 160.0. 185. 14,19 
5 , 145 . 25 1 . 1 85 , 55 . 195 . 145 . 253 
,200.204.7.2390 
6A 2290 DATA195.208.240.238.il, 
195 . 173, 11 . 195 . 205 . 8 , 195 , 240 
.6,238,6.2364 
D9 2300 DATA195,76.75,196.238.6 
,195.173,6.195.141,4.195.173 
.5.195.2068 
3E 2310 DATA141.3. 195,32,11, 196 
, 160 , 0 . 169 , 32 , 145 . 25 1 . 200 . 20 
4,7.195.1941 
DD 2320 DATA208 , 248 . 96 , 169 . 0 . 14 
1 . 11 . 195 , 206 . 8 . 195 . 24 , 173 . 6 , 
195,109,1984 
BD 2330 DATA8. 195. 141.6, 195.206 
.6.195,173,6.195, 141.4.195.1 
73.5. 1844 
7B 2340 DATA195.141.3,195,32,11 
,196, 160.0,177.251,153.14,19 
5,177,253.2153 
B4 2350 DATA153.55.195.200.204, 
7 . 195 . 208 . 240 , 23B , 6 . 195 . 173 . 
6.195.141.2411 
A8 2360 DATA4 .195.173,5, 195. 141 
,3. 195,32. 11. 196. 160.0,185.1 
4,195,1704 

51 2370 DATA145.251.185.55.195, 

145.253.200,204.7.195.208.24 

0.238.11,195,2727 
09 2380 DATA173.il, 195,205.8,19 

5 , 240 . 6 . 206 , 6 , 195 , 76 , 213 , 196 

.206,6,2137 
79 2390 DATA 195 , 173, 6 , 195 . 141 , 4 

,195,173,5,195.141,3,195,32. 

11.196,1860 



80-COL VIDEO (Conl.) 
980 RETURN 

930 REM PRINT CHAR SETS 
1000 
1010 



1050 

1030 
1040 
1050 

1060 

1070 



FOR 0-0 TO 25S 

POKE DECC"A07F":),INTCC1200+A3/25G):POKE OEC("O0B5"J 
CC1200+A) AND 255):PQKE DECC "A08A" ) , A: SYS DECC"A077"3 
POKE DECC"A07F"J , INTC C354B+A) /E56 ) : POKE DECC"A0B5"5. 
NEXT 48+A) flN ° a5S:):P0KE DECC "ABBA"). 15+15B: SYS DECC"A077") 

for 0-0 to ass 

POKE DECC"ft07F"), I NTC C 1680+0} /S56) : POKE DECC "O085"D 
CC1680+O) AND 2SS):POKE DECC "A08A " ) , A : SYS DECC"O077") 
POKE DECC "A07F"i , 1NTC C372B+03/55S3 : PDKE DECC "0085" ) , 
CC3728+A) AND 5553;P0KE DECC "A08A"J , IS: SYS DECC "A077"5 



NEXT 
10B0 RETURN 
1030 REM X-FLIP 



1100 
1110 
1150 
1130 
1140 
1150 
11SS 



FOR Y-l TD 4 
FOR X-l TD 8 
A-CHCX, Y3 

CHCX, Y)-CHCX,9-YJ:CHCX,9-YJ-A 
NEXT X 
NEXT Y 
GDSUB 500 



1150 RETURN 
1170 REfl Y-FLIP 



1180 
1190 
1500 
1510 
1250 
1230 
1540 



FDR X-l TO 4 
FOR Y-l TU B 
A-CHCX , Y) 

CHCX, YJ-CHC9-X, Y):CHC9-X, Y3-A 
NEXT Y 
NEXT X 
GOSUB 500 



1550 RETURN 
1SG0 REfl REUERSE 
1570 : FDR X-l TO B 
1580 : FDR Y-l TD 8 

1590 : IF CHCX.Y5-1 THEN CMC X , Y3-0: ELSE CHCX.Y3-1 

1300 : NEXT Y 

1310 : NEXT X 
1350 : GDSUB 500 
1330 RETURN 

5000 REn ••••«•• MACHINE CODE — • — — — 
5010 DATA 02 , 1 F , BE , 00 , D6 , SC , 00 , 06 , B07 
5050 DOTA lO.FB.AO.Ol.DB.eO.AB.SE.gBa 
5030 DATA 80, 00, FF.A9, 00 , A0 , B0 ( B5 , 1034 
5040 DATA 00,84.08.05,15,09,50.20,982 
5050 DOTO 30,00,68,09.00,20,30,00,675 
5060 DATO 00, 00, 50, 00,00, 91, DO.CB, 915 
5070 DOTO DO.FB.EB.OB.OS.DB.Cg.DO.lGSB 
B0B0 DOTO D0 , F0, 60, 05, IF , BE , 00, DB, 1093 
2090 DOTO 5C.00.DE, 10,FB,BD, 01, 06, 881 
5100 DATA 60,A9,3E,BD 1 00,FF,A9,00,895 
5110 DATA A0.B0, 85, DA, B4,DB,A5, 15,1518 
5150 DATA A9,S0,50.3D,A0,E8,O9,00,B55 
2130 DATA 20,3D I A0,A0.00.B1,DA,80,840 
5140 DATA 3B,O0 ( C8,D0,F8 1 E6.DB,A5 1 14B9 
5150 DATA 08^9,00,00^0,60,60.09,1437 
5160 DOTO 3E, BD, 00, FF.05, 12, 09,00,807 
2170 DOTA 20,3D,A0,EB,A9,00,20 1 3D,747 
21B0 DATA 60,09,00,20,38,00,02,12.760 
21S0 DOTA 50,30,00,60,60,60,60,60,733 
5200 FOR A-0 TO IB 



2510 
5550 
5530 
2240 
2250 
2260 
2570 



FOR B-0 TD 7 
READ tlCS 

POKE OECC-AOOO-l+CA-BJ+B.DECCMCSJ 
CS-CS+DECCMCS) 
NEXT B 

READ CTrlF CT<>CS THEN PRINT "DATA ERROR": END 
CS-0 



25B0 NEXT A 
2590 RETURN 
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ROUTINE TO BE INSERTED INTO MAIN ROUTINE 



780 


;SEE. IF 


BEE. 


OF NEXT LINE 


800 




STA 


TEMPSIORE 


920 




IDA 


♦K1064 


030 




STA 


<LINESTART 


B40 




1 DA 


tt>1064 


030 




STA 


>L I NEST ART 


070 




LI IX 


»24 


aao 


COMPARE 


1 DA 


•' SCREENMEM 


890 




CMP 


< LI NEST ART 


900 




BNE 


COMPARE! 


910 




LDA 


>SCREEMMEM 


920 




CMP 


M INESTART 


930 




BNE 


COMPARE 1 


950 


; IF YES, 


CALL 


WORDWRAP ROUTINE 


960 


1 






970 




JSR 


WORDWRAP 


980 




J MP 


CONTINUE 


990 


; 






1000 


COMPARE 1 


CLC 




1010 




LDA 


-LINES TART 


1020 




ADC 


H40 


1030 




□TA 


■"L INESTART 


1040 




BCC 


C0MPARE2 


1050 




INC 


>L I NEST ART 


107O 


C0MPARE2 


OEX 




1080 




BNE 


COMPARE 


1090 


1 






1 too 


1 OTHERWISE RECOVER LETTER AND 


11 lo 


(CONTINUE 


AS NORMAL 


1 1 20 








1130 


CONTINUE 


LDA 


IEMPSTORE 



PRG -NAME j 
FILENAME: 



10 

20 

30 

40 

SO 

60 

70 

80 

1 00 

I 10 

120 

1 4fi 

150 
170 

"190 
230 
240 
260 

270 
2B0 
290 
310 
320 
330 
340 
360 
370 
3B0 
390 
410 
420 
440 
450 
460 
470 
4 BO 
490 



BVT 'TYPEWRI TER 
WORDWRAP ROUT. 

ORG 50100 



SPACE , 
AND EXIT 



TEXTSAVE EOII 
SCRHSAVE EOIJ 
CULRSAVE EQU 
1 

;IF CURRENT LETTER 19 A 
j WAIT FOR NEXT KEYPRESS 

IDA 1 1- MPS I ORE 

CMP 

BNE 

RETKEY »1RR 
BED 
STA 
RTS 

; SAVE CURRENT TEXTFILE, SCREEN 
1 AND COLOUR SCREEN POSITIONS 



*A6 

73 
75 



1132 
START 
RET IN 
GETKEV 
IEMPSTORE 



START 



LDA 
STA 
.1 DA 
STA 
LDA 
STA 
LDA 
STA 
LDA 
STA 
LDA 
STA 



< TEXTFILE 

< TEXTSAVE 

>TEXTFILE 

:-TEXTSAVE 

<SCREENMFM 

< SCRNSAVE 

>SCREENMEM 

>SCRNSAVE 

<SCREENCOL 

<COLRSAVE 

;SCREENCOL 

>COLRSAVE 



B60 BACK IN TEXTFILE UNTIL SPACE 
i IS FOUND 

LOU 



GOUAt t 



NIJI 1 1 RH 



LDY 
LDA 
BNE 
DEC 
DEC 



NO 

HO 

< TEXTSAVE 

NOMtRII 

3 TEXTSAVE 

'. TEXTSAVE 



ADVENTURE KIT (CONT.) 



D4 



2D 



2400 DATA 160 . 0 , 169 , 32 . 145 . 25 

1 , 200 . 204 . 7 , 195 . 208 , 248 , 96 . 3 

2,253,174.2374 

2410 DATA32 . 1 38 , 173 . 32 , 247, 1 

83.165,20,164,21.96,15.98,99 

.98,98.1678 



PROGRAM: IRQ.BAS 



AF 
92 
IB 
05 
3F 



82 



OF 
22 



BA 



57 



48 



E3 



BO 



IB 



DD 



OB 



60 



4D 



62 



99 



31 



10 REM*"*******"-"""*** 
20 REM* ADVENTURE KIT 5 * 
30 REM* EVENT DRIVER * 
40 REM******************* 

2000 FORL-0TO13:CX-0:FORD-0T 

015 : READA : CX-CX+A : POKE50688+ 

L"164D ( A:NEXTD 

2010 READA: IFA< >CXTHENPRINT" 

ERROR IN LINE";2040+(LMQ> :S 

TOP 

2020 NEXTL : END 

2040 DATA76.29, 198,76,67, 198 
.76.173. 198,76, 198.198.0,143 
,143,143,1992 

2050 DATA143 . 154 , 154 . 165 . 165 

. 19B, 198, 198, 198. 198. 198. 198 

,198.120.169,80,2734 

2060 DATA141.20.3. 169. 198.14 

1.21.3,88,169.0. 141,12.198.1 

60.0,1464 

2070 DATA 169 , 0, 153, 0 , 199 . 153 
,8. 199, 169. 1, 153, 16, 199,200, 
192,8. 1819 

2080 DATA208.238.96.120.169, 
49.141.20.3,169.234,141,21,3 
,88.96. 1796 

2090 DATA238.12. 198.173. 12.1 

98,201.60, 208.50, 169,0,141,1 

2,198,162,2032 

2100 DATA0,254.0,199.232,224 

, 8 . 208 , 248 . 162 . 0 . 189 . 8 . 199 . 2 

40.23.2194 

2110 DATA189, 16. 199.221.0. 19 
9,208, 15, 189.21.198,141.63,3 
,189,13,1864 

2120 DATA198.141.62.3.108.62 
, 3, 232 . 224 . 8 , 208 . 223 , 76 , 49 . 2 
34.254.2085 

2130 DATA24, 199,169,0, 157,0, 
1 99 . 76 , 135 , 198 . 222 , 24 , 199 , 16 
9,0.157.1928 

2140 DATAO, 199,76. 135, 198, 16 
9.0,157.24. 199.76.135.198.32 
,208,198,2004 

2150 DATA72, 32. 208, 198, 170,1 

04.166,138, 153, 16. 199, 169,0, 

153,0,199.1979 

2160 DATA169, 1,153,8, 199,96, 

32,208.198.168.169.0,153,8,1 

99.96. 1857 

2170 DATA32.253, 174.32. 138.1 
73 . 32 . 247 . 183 . 165 .20 . 96 . 251 . 
73.128, 145,2142 
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500 

510 

520 

330 

510 

550 

560 

370 

580 

570 

600 

MO 

620 

630 

650 

660 

670 

6BO 

670 

700 

710 

720 

730 

7-10 

750 

760 

770 

780 

770 

800 

BIO 

F320 

830 

BIO 

850 

860 

870 

BB'i 

390 

700 

910 

920 

930 

740 

950 

760 

970 

980 

990 

1000 

1010 

1020 

1 030 

!04O 

1050 

1060 

1O70 

1080 

109O 

1 100 

1 1 10 

1120 

1 1 30 

I 140 
1150 
1 160 
1 170 

I I BO 
1 1 7"-| 
1 200 

13 10 

1220 
1230 
1240 
1250 
1260 
J 270 
12BO 
1290 
1300 



NiUUGMl 

• 

P 



N0HI8H2 

i 



I DA 'SCRNSAVE 
BNE N0H10H1 

DEC >SCRNSAVE 
DEC ','GCRNSAVE 

LDA CODI RSAVE 
BNE N0HIGM2 
HFC >COLRSAVE 
DEC <COI. REAVE 

LDA ( IEXTBAVE) , Y 
cur It: 5.2 
RED BPACEFQUN 
I MX 

BNE BOBflCI 



;G0 FORWARD TO BEG. OF WORD 

'JPACEFOUN INC TEXTGAVE 
BME N0H10H3 
INC VfEXTSAVE 



I 

NNIIIGH3 



PtOIHGIII 



INC (3CRNSAVE 
BNE N0IIIBII4 

INC >SCRN9AVE 

INC CRQLRSAVE 
BNE NGVELOOP 
INC >CGLRSAVE 



; MOVE LETTERS TO NEW PORTION AND 
iPAD END OE OLD LINE WITH SPACES 
3 

MDVELUUP t.DA (TEXTSAVE) ,Y 
STA <TEXTEILE) ,Y 

I 

I nn <SCRM5fWE> , Y 
STA (SCREENMEM) , Y 
LDA 1*6 

STA (SCREENCOL) ,Y 
-LDA *»32 

STA <TEXTSAVE> t Y 
STA <SCRNSAVE),Y 
LDA «6 

STA (CBl.RSAVE) ,Y 

I 

I NY 
BEX 

BNE MOVELOOP 

I UPDATE TEXTEILE, SCREEN AND 

(COLOUR SCREEN POSITIONS 

■ 

TYA 

CfcC 

ADC . TEXTFILE 

STA < TEXTFILE 

BEE NOtllGHS 

INC - IEXTFII.E 



I 

N0HIGH5 



NDHIGH6 



JEXIT BMl 
EX I I 



TYA 

CLC 

AW. < SPRFFNMEM 
STA <QCREENMEM 
Bl i NOHIGHA 
INC >SCRECNHFM 

1YA 
CLC 

ADC CSCREENCOt 
STA :SCREENCOL 
BCC EXIT 
INC GCREENCOI 

TO MAIN ROUT INE 

RTS 



MAY I INTERRUPT 



B5 
91 



EO 

71 

OD 
07 



84 
BB 



B4 
99 



A? 



£9 



BD 



55 



24 



57 



EA 



33 



CA 



3G 



9A 



OB 



DO 



7A 



09 



OF 



BB 



D3 




10 REN 

20 POKE53280,0:POKE53281,0:P 
R I NT "CCLR, YELLOW , D0UIN3LOAB I N 

G PLEASE WAIT 

30 PRINT"CD0WN3DAFTER RUNNIN 
G THE SCREEN WILL DISPLAY" 
40 PR I NT " C D0UN3 RUBB I SH AND T 
HEN THE OENO WILL START." 
50 BL-579:LN-100:SA-40960 
60 FOR L-0 TO BL:CX-0:FOR 0- 
O TO 15: READ A: CX-CX+A: POKE 
SA*L»16+D, A 
70 PDKE 53SB0 , A: NEXTD 
BO READ A: IF flXCX THENPRINT 
"ERROR IN LINE" ; LN+CL"10J : ST 
OP 

90 NEXT L 

100 DATA 162,0,189,67,8.157, 
0,1, 232 , 224 , 161 , 20B , 245 , 162 , 
13, 189,2018 

110 DATA 222,8,149,234,202.1 
6 , 246 , 120 , 165 , 1 , 133 , 237 , 160 , 
0,132,1,2028 

120 DATA 76,0,1,177,244,145, 

238 , 230 , 238 , 206 , 2 , 230 , 239 , 23 

0,244,208,2710 

130 DATA 2,230,245,165,239,1 

97 , 243 , 144 , 234 , 208 , 6 , 165 , 238 

, 197,242, 144,2899 

140 DATA 226,177,242,145,240 

, 19B , 240 . 165 , 240, 201 , 255 , 208 

,2, 198,241, 198,3176 

150 DATA 242,165,242,201,255 

, 20B , 2 , 19B , 243 , 165 , 243 , 201 , B 

,176,226,165,2940 

160 DATA 240,24,105,2,133,24 

0,208,2,230,237, 160,0, 177,24 

0, 197,236,2431 

170 DATA 240, 39, 23B, 0,4, 145, 
234 , 230 , 234 . 208 , 2 , 230 , 235 . 23 
0,240,208,2717 

180 DATA 2,230,241,165,241.1 
97 , 247 , 144 , 225 , 20B , 6 . 165 , 240 
, 197,246, 144.2B9B 
190 DATA 217,165,237,133,1,8 
8,76,32,8, 160,2, 177,240, 170. 
136, 177,2019 

200 DATA 240,136,145,234,72, 
230 , 234 , 208 , 2 , 230 , 235 , 104 , 20 
2,20B,243, 165.2BB8 
210 DATA 240,24,105,3,133,24 
0,144, 178,230,241,169,0,240, 
172, 1 ,8,2128 

220 DATA 54,0,1,8,98,104,71, 
43,236,8,98, 104 , 22, 8, 195. 7, 1 
057 

230 DATA 15B,S0, 48,56,48,58, | 
143 . 34 , 54 , 20 . 4 , 82 , 6S , 84 , B4 . 5 
4, 1042 

240 DATA 0,11,162,0,189,115, 
B, 157,0, 1,232,224, 147,208,24 
5, 162.1861 

250 DATA 0,189,10,9,157,0,2, 
232 , 224 , 84 , 208 , 245 , 169 , 62 , 13 
3,252, 1976 

260 DATA 169,3,133,253,173,6 
,9,133,250,173,7,9,133,251,1 
73.B, 1883 

270 DATA 9,133,248,173,9,9,1 
33,249, 165, 24B, 56,229,250, 13 
3,254, 155,2463 
2B0 DATA 249,223,251,133,255 
, 165,254,24, 105,61 , 133,254, 1 
65, 25S, 105.3,2641 
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37 590 DATA 133,855,76,0,1.150, 
165 , 1 , 133 , 547 , 1 G9 , 0 , 133 , 1 , 16 
0,0, 1594 

FB 300 DATA 177,550,145,555,530 

, 550 , BOB , 5 , 530 , 551 , 530 , 555 , 5 

06,5,530,553,3170 
69 310 DATA 165,551,197,549,144 

, 534 , 50B , 6 , 165 , 550 , 197 , 546 , 1 

44,556, 165,4,5850 
D7 350 DATA 189,0,5,54,155,5,5, 

133,550, 189, 1,5, 155,3,5, 133, 

11B5 

40 330 DATA 551,165,550,56,533, 

1,133,550, 165.551 ,533,0, 133, 

5S1,1B9,5,5563 
03 340 DATA 5,133,555,189,3,5,1 

33 , 553 , 160 , 0, 177 , 554 , 145 , 550 

, 165,554,5375 
Al 350 DATA 56,533,1,133,554,16 

5,555,533.0, 133.555, 165,550, 

56.533, 1,5453 
06 360 DATA 133,550,165,551,533 

,0,133,551, 165,555,56,533,1, 

133,555.165.5673 
FF 370 DATA 553,533,0,133,553,5 

,555,508.509, 138, S6 , 533 , 4 , 17 

0, 16, 160,5353 
SF 380 DATA 165,547,133,1,88,76 

,0,96,50,9,88, 104 , 1 , 8 , 517 , 89 

, 1355 

30 390 DATA 0,195,117,5,0,0,54, 
35 , 555 , 54 , 35 , 30 , 65 , 57 , 65 , 56 , 
1011 

57 400 DATA 54,57,4,65,56,54,57 
, 4 , 55 , 56 , 57 , 56 , 54 , 35 , 90 , 65 , 6 
55 

73 410 DATA 57,65,56,54,57,4,65 
, 56 , 57 , 58 , 54 , 35 , 1 7 , 145 , 1 43 , 5 
4,971 

EB 450 DATA 35,16,145,143,54,35 
,34.38,5,5,3.1.8,5,88,54,647 

9D 430 DATA 35,55,63,64,51,53,5 
5 , 54 , 51 , 4 . 53 , 55 , 54 , 61 , 4 , 53 , 7 
76 

AF 440 DATA 55,61.59,60,54.35,4 
4 , 50 , 51 , 55 , 53 , 54 , 55 , 50 , 51 , 55 
,560 

55 450 DATA 53,54,55,54,35,35.6 
3, 64 , 61 , 53 , 55 , 54 , 61 , 4 , S3 . 55 , 
707 

E9 460 DATA 61,59,60,54,35,16,1 
40, 141,54,35, 16, 140, 141,54,3 
5,34. 1066 

AD 470 DATA 40,41,7.8,6,7,88,19 
,54,35,31, 145, 143,54,35,51,7 
55 

85 4B0 DATA 63,64,61,61.53,55,5 
4 , 61 , 4 , 53 , 55 , 54 , 61 . 4 , 53 , 55 , 8 
OS 

5D 490 DATA 61,61,59,60,54,35,9 
,145, 143,54,35, 10, 145, 143,54 
,35, 10BB 

BC 500 DATA 51,16,17,18,19,35,3 
S, 16,17,16, 19 , 54 , 35 , 35 , 63 , 64 
,470 

SB 510 DATA 61,61,53,55,54,61.4 
, S3 , 55, 61 , 61 , 59, 60 , 54 , 35, IS , 
783 

10 550 DATA 105,103,54,35.15,10 
5 , 103 , 54 , 35 , 34 , 45 , 43 , 44 , 54 , 3 
5.3,850 

BC 530 DATA 45,43,44,54,35,30,1 
40 , 14 1 , 54 , 35 , 50 , 63 , 64 , 54 , 61 , 
3,877 

DD 540 DATA S3, SB, 54, 51,4. S3. 55 
, 54 , 61 , 4 , S3 . 55 , 54 , 61 , 3 , 59 , 73 
0 

IE 550 DATA 60,54,35,8,140.141. 
54 . 35 , 10 , 140 , 14 1 , 54 . 35 , 4 , 39 , 
B.943 



BA 560 DATA 5,3,1,54,5,4,3,1,54 

,5,4,3,1, IS, 13, 14, 173 
47 570 DATA 15, 3, 1,15, 13, 14, 15. 

3 . 1 , B , B , B9 , 54 , 3B . SB , 63 , 34S 
9E 5B0 DATA 64,54,61,3,53,58,54 

, 61 . 4 , 53 . 55 . 54 , 61 , 3 , 59 . 60 . 74 

B 

05 590 DATA 54,35,14,100,101,54 

, 35 , 16 , 100 , 101 , 54 , 35 . 16 , 145 , 

143,54. 1045 
54 600 DATA 35,4,39,5,5,3,1,54, 

5,4,3,1,5,45,19,54,557 
78 610 DATA 35,4,40,18.54,35,31 

, 10S, 103.3B, 3B.B0.S1 .BS.S3.B 

4,581 

9B 650 DATA 55,54,35,15,55,54,6 
1 , 4 , 53 , 55 , 54 . 61 , 4 , 53 , 55 , 54 , 6 

77 

9E 630 DATA 61,4,53,55.54,61,4, 
53 , 54 , 35 . 6 , 10B , 103 , 54 , 35 , 10 . 
737 

IB 640 DATA 105,103.54,35,4,40, 

41, 7, 8, 6, 54, 7. 4.B, 6, 54,530 
36 650 DATA 7,4,8.6, 54,7,4,8,6, 

54,7,4,B,B.7.BB,57B 
51 660 DATA 19 , 3B , 3B . SO, Bl , BB , 8 

3 , 54 , 55 , 50 , 81 , 8B , 83 , 84 . 85 , 54 

,407 

IF 670 DATA 35,15,55,54,51,4,53 
, 55 , 54 , 61 , 4 , 53 , 55 , 54 , 61 , 4 , 56 
3 

5C 680 DATA 53,54,35.14,100,101 

,54,35,16.100,101,54,35,16,1 
40, 141, 1040 
46 680 DATA 54,35,4,40,41,7,6.5 

,54,7,4,8,6,7,7,46,331 
9A 700 DATA 54,35,4,40,19,54,35 

,31, 100, 101 , 54,35,3, 16, 17, IB 

,607 

56 710 DATA 19,54,35,13,88,54,5 
0, 4, 83, 85, 54, 50, 4, B3, 85,54,8 
00 

BF 750 DATA 50, 4, B3, 85,54, 50, 4, 
B3, 54,33, 8, 100, 101,54.38.10, 
801 

EB 730 DATA 100,101.54,35.4,43, 
43 , 44 , 54 . 35 , 57 , 45 , 43 , 44 , 35 , 3 
8,756 

OB 740 DATA 16, 17 , IB, 19, 35 , 35, 1 
6,17, IB, 19,54,35, 10,65,57,55 
,484 

57 750 DATA 85,54,50,4,83,83,54 
, 50 , 4 , B3 , 88 , 54 , SO , 4 , B3 , 56 , 87 
5 

44 760 DATA 57,58,54,33,11,100, 

101,54,35,16,100,101,54,35, 1 

6, 105,950 
61 770 DATA 103,54,35,4,45,43,4 

4 . 54 , 35 , 1 5 , 45 , 43 . 44 , 54 , 35 , 30 

,668 

4E 780 DATA 100,101,35,35,33.34 
, 35 . 36 , 37 , 38 , 54 , 38 , 18 , 55 , 54 , 
61,743 

CA 790 DATA 4,53,55.54,61,4,53. 
58 , 54 , 61 , 4 , 53 , 58 , 54 , 51 , 4 , 676 

8F 800 DATA 53,54,33,8,100,101, 
54 , 3B , 10 . 1 00 , 1 0 1 , S4 , 38 , 4 , 40 , 
19,794 

46 BIO DATA 54, 35, SB, 40,19,35, 3 
5 , 33 , 34 , 35 , 36 , 37 , 38 , 33 , 34 , 35 
,555 

CD 850 DATA 36,37,38,54,35,8,63 
, 64 , 51 , 53 , 55 , 54 , 6 1 , 4 , 53 , 55 , 7 
55 

ID B30 DATA 54,61,4,53,58,54,61 
, 4 , 53 , 55 , 61 , 59 . 60 . 54 , 35 , 10 , 7 
54 

9A 840 DATA 100,101,54,35,16,10 
0, 101,54.35, 16, 100, 101,54,33 
,4,40.937 



F8 850 DATA 19,54,33,16.40,87,3 

,3,1.54.3,4,3,1,54,5,374 
61 860 DATA 4 . 3 , 1 , S4 , 5 , 4 , 3 , 1 . 5 . 

89 , 54 , 38 , 8 , 100 , 101 , 35 , 490 
FO B70 DATA 38,86,57,59,59,30,3 

1 , 50 , 51 , 55 , 53 , 54 , 55 , 54 , 35 , 6 , 

430 

AF BBO DATA 55.54,51,4,53,55,54 
, 61 , 4 , 53 , 55 , 54 , 61 , 4 , S3 , 58 , 75 
4 

70 890 DATA 54,61,4,53,54,35,8, 
100, 101,54, 35, 10, 100, 101 ,54, 
38.B50 

CF 900 DATA 4,40,19,54,38,58,40 
, 19, 35,35,56,57,58,59,30,31, 
471 

IE 910 DATA 55.57,59,88,30,31,5 
4 , 38 , 7 . 53 , 64 , 61 , 61 , 53 , 5B , 54 , 
678 

53 950 DATA 61,4.53,55,54,61,4, 
53,55,54,61,4,53,55,61,51,74 
0 

B5 930 DATA 59,60,38,80,51,55,5 
3 . 54 , 35 , 50 , 5 1 , 55 , 53 , 54 , 55 , 50 
,441 

55 940 DATA 31,35,53,54.55,50,5 
1 , 8B , 53 , 84 , 55 , 50 , 81 , BS , 83 . 54 
,360 

BD 950 DATA 55,80,81,55,53.54,5 
5,54,35,8, 100, 101 ,54,35,4,40 
,585 

AE 960 DATA 19 , 54 , 3B , 16, B6 , 7 , 7 . 

8,6,54,7,4,8,6,54.7,375 
F9 970 DATA 4,8,6,54.7,4,8,6,88 

, 19,54, 3B, 8, 100, 101.54.553 
CD 980 DATA 35,3,16,17,18,13,35 

,35,16, 17, IB, 18,54.35,7,66,3 

98 

AB 990 DATA 54 , 61 , 4 . 67 , 66 , S4 , 61 
, 4 , 67 , 66 , 54 . 61 , 4 , 67 , 66 , 54 , 81 
0 

98 1000 DATA 51,4,67,54,35,8,10 
0,101,54,35,10, 100,101,54,35 
,4,B14 

4B 1010 DATA 45,43,44,54,35,57, 
45, 43,44, 35.3B, 16, 17, 18, 19.3 
5.537 

5D 1050 DATA 35 , 16, 17 , IB , 19 , 54 , 
35 , 7 , 90 , 64 , 54 , 61 , 3 , 67 , 66 , 54 , 
654 

37 1030 DATA 61,4,67,66,54,61,4 
, 67 , 66 , 54 , 61 , 4 . 67 , 66 , 54 , 61 , 8 
17 

ED 1040 DATA 3,59,91,35,16,17,1 
8, 18,35,35,16, 17, IB, 19,35,35 
,453 

OF 1050 DATA 16, 17, IB, 19,38.35, 
16, 17, 18, 19,35,35, 16, 17, IB, 1 
9.338 

13 1060 DATA 35,35,16,17,18,19, 
54 , 35 , 9 , 100 , 1 01 , 54 , 35 , 4 , 45 , 4 
3,605 

B3 1070 DATA 44,54,35,38,45,43, 

44,35,35,5,5,3,1.54,5.4,459 
D5 1060 DATA 3,1,15.13,14,15,3, 

1,15.13,14,15,3,1,54,5, 176 
34 1080 DATA 4,3,1.54,5,4,3,1,5 

4,5,4,3,1,54,5,4,196 
CE 1100 DATA 3,1,54,5,4,3,1,54, 

8,4,3,1,54,5.4,3,195 
8E 1110 DATA 1,54,3,4,3,1,54,8, 

4, 3,1, 3, 45, 19. 54. 33, 5B1 
76 1130 DATA 58,40.87,5,3,1,18, 

13, 14, 15, 3, 1, 15, 13, 14, 15.573 

74 1130 DATA 3,1,54,5,4,3,1,54, 

5,4,3,1,54,5,4,3,195 
73 1140 DATA 1,54,3,4,3,1,54,5, 

4,3,1,54.8.4,3,1,193 
A9 1150 DATA 13,13,14,15,3,1,18 

,13,14,15,3,1,13,13,14,15,17 

0 
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CC 1160 DATA 3,1,12,13,14,15,3, 

1,15.13,14,15,3,1,15,13,145 
A7 1170 DATA 14,15,3,1,54.2,4,3 

.1.54.8,4,3.1,2,45,508 
3B HBO DATA 19,54.32,39,40.87, 

3,1,2,7.7,8,6,54,7,4,370 
OA 1190 DATA 8,6.54,7,4.8,6,54, 

7,4,B, 6.54, 7,4,8,245 
18 1200 DATA 6,54,7,4,8,6,54,7, 

4,8,6,54,7,4,8,6,243 
16 1210 DATA 54,7,4,8,6,54,7,4, 

8,6,54,7,4,8,6,54,291 
37 1220 DATA 7,4,8.6,54,7,4,8,6 

, 7 , 7 , 46 , 54 , 32 , 28 , 96 , 364 
60 1230 DATA 7, 7,B, 6, 54, 7,4, 8, 6 

,54,7,4,8,6,54,7,247 
C4 1240 DATA 4,8,6,54,7,4,8.6,5 

4,7,4,8,6,54,7,4,241 
2E 1250 DATA 8,6,54,7.4,8,6.54, 

7,4,8,6,54,7,4,8,245 
14 1260 DATA 6,54,7,4,8,6,54,7, 

4,8,6,54,7.4,9,6,243 
BA 1270 DATA 54,7,4,8,6,54.7,4, 

B, 6. 54, 7, 4, B, 6, 54, 291 
OD 1280 DATA 7,4,8,6,7,7,46,54, 

32,39,96,7,8,6.7,7,331 
FC 1290 DATA 32,86,7,8,8,7,54,3 

2 , 3 , 86 , 7 , B , 6 , 7 , 54 , 32 , 435 
A7 1300 DATA 255 . S4 , 32 , 59, 62 , 57 

, 65 , SB , 57 , 58 , 54 , 32 , 100 , 47 , S4 

, 16.1058 

1A 1310 DATA 3,54,32,19,56,54,5 
7 . 4 , 65 , 56 , 54 , 57 , 4 , 65 , 56 , 54 . 6 
90 

IF 1320 DATA 57, 4, 65, 56, 57, 58, S 
4,32,104,63,64,61,53,52,81,5 
9,900 

49 1330 DATA 60,54,32,99,19,114 
,117, 16,54.32,19.52,54,61,4. 
53,840 

F5 1340 DATA 52 , 54 , 61 , 4 , 53, S2 , 5 
4 , 6 1 , 4 , 53 , 52 , 6 1 , 59 , 60 , 54 , 32 , 
766 

40 1350 DATA 44,2.2,3,1,54,2,3. 

3 , 4 , 54 , 32 , 49 , 63 , 64 , Bl , 44 1 
EC 1360 DATA 61,53,52,61,61,59, 

60,54.32, IS, 142, 143,54,32,8, 

0.BB7 

4F 1370 DATA 1,54,2,3.3.1,54,2, 
3.3,4.54,32,61, 19. 120,416 

6F 1380 DATA 123,16.54,32,19.52 
, 54 , 61 . 4 , 53 , 52 , 54 . 61 , 4 , 53 , 52 
,744 

1390 DATA 54,61,4,53,52,61.6 
1 , 59 , 60 , 54 . 32 , 43 , 7 , 7 , B . 6 , 622 



2E 
2E 



1400 DATA 54,7,3,8,9,54,32,4 
B, 63, 64, 54. 61, 3, S3, 52, 54,619 



5D 1410 DATA 61,3,59,60,54,32,1 
4, 140, 141, 54, 32, 8, S, 6, 54, 7, 7 
30 

A5 1420 DATA 3, 8,6, 54, 7, 3,B, 9,5 
4,32,61,48, 19, 19,47,54.432 

9B 1430 DATA 32,19,52,54,61,4,5 
3 , 52 , 54 , 61 , 4 . 53 , 52 , 54 , 61 , 4 , 6 
70 

D4 1440 DATA 53,52,54,61.3,59,6 
0 , 54 , 32 , 63 , 20 . 21 , 22 , 23 , 24 , 25 
,62S 

E6 1450 DATA 54,32,6,20,21,22,2 
3 , 24 . 25 . 54 , 32 , 1 8 , 52 , 54 , 6 1 . 4 , 
502 

OB 1460 DATA 53.52,54.61.4.53.5 
4 , 32 , 14 , 102 , 103 . 54 , 32 , 26 , 20 . 
21,735 

OB 1470 DATA 22,23,24,25,54,32, 
6 . 20 , 21 , 22 , 23 , 24 , 25 , 54 . 32 , 6 , 
413 

FB 14B0 DATA 20,21,22,23,24,25, 
54 , 32 , 36 . 20 . 21 , 22 , 23 , 24 , 25 , 5 
4,446 



74 
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1490 DATA 32,6,52,54,61,4,53 

, 52 , 54 , 61 , 4 , 53 , 52 , 54 , Bl , 4 , 65 
7 

1500 DATA 53,52.54,61,4,53,5 
4,32,64,15,17. 18, 19,54.32,8, 
591 

1510 DATA 16,17,19,19,54,32. 
1 O , 62 , 57 , 65 , 56 , 54 , 57 , 4 , B5 , 82 
,6GB 

1520 DATA 54,50,4,83,82,54,5 
0,4.83,54,32.14,100,101,54,3 
2.B51 

1530 DATA 27,16,17,18,19,54, 
32 ,B, 16, 17,18,19,54,32,3,99, 
449 

1540 DATA 100.54,32,3.16,17, 
IB, 19,54.32,3.142, 143,54,32, 
33,752 

1550 DATA 16,17,18,19,54,32, 

7,82,54.50,4,83,82,54,50,4,6 

26 

1560 DATA B3,B2,54,S0,4,83,B 
2 , 54 , 50 , 4 , 83 , 55 . 57 , 58 , 54 , 32 , 
885 

1570 DATA 60,33,34,35,36,37, 

3B , 54 , 32 , 6 , 33 , 34 , 35 , 3B , 37 , 38 
,578 

15B0 DATA 54,32,8.63.64,61,5 
3 . 52 , 54 , 61 , 4 , 53 , S2 , 54 , 61 , 4 , 7 
30 

1590 DATA 53,52,54,51,4,53,5 
4 , 32 , 14 , 100 , 1 0 1 . 54 , 32 , 26 , 33 , 
34 , 757 

1600 DATA 35,36.37,38,54,32, 
6,33,34,35,36,37,38,32,32, 10 
1,616 

1610 DATA 102,32,32.33,34,35 
. 36 , 37 , 3B , 32 , 32 . 140 , 141 . 54 , 3 
2.32.B42 

1620 DATA 33,34,35, 36,37, 3B , 
54 . 32 , 6 , 52 , 54 , 61 , 4 , 53 , 52 , 54 , 
635 

1630 DATA 61,4,53,52,54.61,4 
,53,52,54,61,4,53.52.61 ,59,7 
38 

1640 DATA 60,54,32,55,95,96, 
32 , 32 , 26 , 27 , 28 , 29 , 30 , 31 , 20 , 2 
1 ,669 

1G50 DATA 22,23,24,25,26,27, 
2B , 29 , 30 , 31 , 54 , 32 , 7 , 63 , 64 . 61 
.546 

1660 DATA 61,53,52.54,61,4,5 
3 , 52 , S4 . 61 , 4 , 53 , 52 , S4 , 61 , 4 . 7 
33 

1670 DATA 53,54,32,14,100,10 
1 , 54 . 32 , 26 , 26 , 27 , 29 . 28 , 30 , 31 
,20, 657 

1690 DATA 21,22,23,24.25,26, 
27 . 28 , 29 , 30 . 31 , 20 , 21 , 22 , 23 . 2 
4,396 

1690 DATA 25,26,27,28,29,30. 

31 , 32 , 32 , 102 , 103 , 54 . 32 , 32 , 26 
. 27 , 636 

1700 DATA 28,29,30,31,54.32, 

6,52,54,61.4,53,52,54,61.4,6 
05 

1710 DATA 53,106,21,22,23,24 
, 107 , 52 , 54 , 61 , 4 , 53 , 52 . 61 , 61 , 
59,813 

1720 DATA 60,32,20,21,22,23. 

24 , 25 , 54 , 32 , 47 , 9B , 97 , 54 , 32 , 3 
,644 

1730 DATA 16,17,18,19,32,32, 
16,17.18.19,32,32,16,17,18,1 
9.33B 

1740 DATA 54,32,7,90,64,54,6 
1 . 3 , 67 , 66 , 54 . 61 , 4 . 67 , 66 . 54 , 8 
04 

1750 DATA 61,4,67.66,54.61,4 
, S7 , 54 . 32 , 14 . 1 00 , 1 0 1 , 54 , 32 , 2 
7,798 
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17B0 DATA IB, 17, 18, 19, 32, 32, 
16.17,18,19,32,32.16,17.18.1 
9,338 

1770 DATA 32,32,16.17,18,19. 
32,32,16,17, 18.19,54,32,3,10 
0,457 

17B0 DATA 101,54,32,33,16,17 
, IB , 19 . 54 , 32 , 7 . 66 , 54 . 61 , 4 . 67 
,635 

1790 DATA 66,54,51,4,67,66,1 
S, 17, IB, 19,67,56,54,61,4,67, 
707 

1B00 DATA 66,54.61,3,59.91.3 
2, 16,17, IB, 19,54,32,31,2,2,5 
57 

1810 DATA 3,1.54,2,4,3,1,54, 

2,4,3,1,54,2,4.3,195 

1B20 DATA 1,12.13,14,15,3.1, 

12,13.14,15,3,1,12,13.14,156 

1830 DATA 15,3,1,54,2,4,3,1. 

54,2,4.3,1,S4,2.4,207 

1840 DATA 3,1,54,2.4,3,1,54, 

2,4.3.1,54,2,4,3,195 

1850 DATA 1.54,2,4,3,1,54,2, 

4,3,1,54.2,4,3,1,193 

1B60 DATA 54,2.4,3,1,54,2,4, 

3,1,54.2,4,3,1,12,204 

1B70 DATA 13,14,15,3,1,12,13 

,14,15,3,1,12,13, 14,15,3, 161 

1BB0 DATA 1,12,13,14,15,3,1, 
12,13,14,15,3.1,54,2,4,177 
1B90 DATA 3,1,54.2,4.3,1,54. 
2,4,3,1,54,2,4.3,195 
1900 DATA 1,54,2.4,3.1,54,2, 
4,3,1,12,13,14,15,3,186 
1910 DATA 1,54,2,4,3,1,54,2, 
4,3,1,54,2,4,3,1,193 
1920 DATA 12,13,14,15,3,1,54 
,2,4,3,1,54,2,4,3,1,186 
1930 DATA 12.13,14,15,3,1,54 
,2,4,3,1,54,2,4,3,1,186 
1940 DATA 54,2,4,3,54.32,12, 
7,7,9,6,54,7,4,8,6,268 
1950 DATA 54,7,4.8,6,54,7.4, 
8,6,54.7,4,8.6,54.291 
I960 DATA 7,4,8, 6,54, 7,4, B, 6 
,54,7,4,8,6,54,7,244 
1970 DATA 4,9,6,54,7.4,8,6,5 
4,7.4,8,6,54.7,4,241 
1990 DATA 8,6,54,7,4,9,6,54, 
7,4, B,6,54, 7,4,8, 245 
1990 DATA 6,54,7.4,8,6,54,7, 
4,8,6,54,7,4,8,6,243 
2000 DATA 54,7,4,8,6,54,7,4, 
8,6,54,7,4,8,6.54,291 
2010 DATA 7.4,9,6,54,7,4,8,6 
,54,7,4,8,6,54,7,244 
2020 DATA 4,8,6.54.7,4,8,6,5 
4,7.4,8,6,54,7,4,241 
2030 DATA 8 , 6 , 54 , 7 , 4 , B, 6, 54 , 
7,4.8,6,54.7,4,8,245 
2040 DATA 5.54,7,4,8,6,54,7, 
4.B. 6, 54, 7,4,8,6,243 
2050 DATA 54 , 7 , 4, B , 6, 54 , 7 , 4, 
9,6,54,7,4,8,6,54,291 
2060 DATA 7,4,9,6,54,7,4,8,5 
,54,7,4,8,6,54,7,244 
2070 DATA 4,8,54,32,9,54,0,1 
2 , 54 . 32 , 123 , 31 , 54 , 32 . 255 , S4 , 
BOB 

2090 DATA 32 , 255 , S4 , 32 , 133, 1 
42,143.54,32.116,0,54,2,4,3, 
1, 1057 

2090 DATA 54,2,4,3,1,54,2,4, 
3,1,54,2,4,3,1,54.246 
2100 DATA 2,4.3,1,54,2,4,3,1 
.54,2,4,3,1.54,2,194 
2110 DATA 4,3,1,54,2,4,3,1,5 
4,2,4,3,1,54,2.4,196 
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77 


2120 DATA 4,54,35,71,140,141 


EA 


2400 DATA 26,27,28,29,30,31, 


A| J 

A4 


i 4 rt n *4k if it r - f - 1 1 **t> 1 1 rt trt* #*" 1 1 — ■ 

2710 DATA 6,54,7,4,9,6,54,7, 




, 54 , 32,46, 145, 143, 54 , 32 , BB , 5 




55 , 57 , 58 , 59, 30, 31 , 50, cl ,cc ,c 




1 1 n r - 1 1 ^i 1 1 n ■ ■ rt» 

4, 8,6, 54, 7,4, B, 6, 243 




, S4 , 1072 




3, 428 


FA 


2720 DATA 54,7,4,8,6,54,7,4, 


04 


2130 DATA 7,4,8,6,54,7,4,6,6 


E3 


2410 DATA 54,25,50,51,55,53, 




n ^™ f I I i rt f™ r™ i ■ *t rt i 

8, 6,54, 7,4 , B, 6, 54 , 291 




,54,7,4,6,6,54,7,244 




24,25, 54, 32, 7, 63, 64, 51 , 61 ,53 


3A 


**1 <—J rtf. rt4 rtt mfi — H | | #— rt j— p rt— | , <_ , | _rt_ _k 

2730 DATA 7,4,8,6,54,7,4,8,6 


BC 


2140 DATA 4,8,6,54,7,4,8,6,5 




,579 




rt* 1 1 1 1 rt f* r^ 1 1 ^t ^t iiii 

, 54 , 7 , 4 , B , 5 , 54 , 7 , 244 




4,7,4,8,6,54,7,4,241 


91 


5450 DATA 55,54,51,4,53,55,5 


Lb 


m 1 T 1 4 f^ n fv fv 1 1 n r** 1 1 *^ 1 1 rt rt™ rt* 

C7M0 DATA 4,8,5,54,7,4,8,6,5 


A6 


4 rt* rti rtl jA *•* j»a rt\ rt*> rt* I ■ •*• I | rt» rt" rt» i | 

5150 DATA B, 6 , 54 , 7 , 4 , B, 6 , 54 , 




4,51 , 4 , 5 j , 55 , 54 , 51 , 4 , 53 , 55 , 7 




LL T U Q C C Li T . . Ti i i 

4,7,4,8,6,54,7,4,241 




7, 4, B, 6, 54, 7, 4, 8, 245 




24 


f*n 
ro 


■"t |— f-\ #-* A n rt* rt* | | **4> | j rt rt 1 . 

2750 DATA B, 6, 54, 7, 4, 8, 6, 54, 


04 


2160 DATA 6, 54 , 7, 4 , 3,54, 32,7 


CE 


2430 DATA 61,61,59,60,54,32, 




7,4,8,6,54,7,4,8,245 




1, 102, 103, 54 , 32,20, 20,21 ,22, 




13 , 26 , 27 , 2B , 29 , 30 , 31 , 54 , 32 , 8 


06 


T t ' " ft Tt *4h f ' ■ rt* i ■ ' i 1 rt rt» i i 

2760 DATA 6,54,7,4,8,6,54,7, 




rt 4 • 

51 1 




, 60S 




| | rt» rt* |^| 1 | | ft rt* 1 1 f ^t 

4,8,6.54,7,4,8,6,243 


B4 


2170 DATA 23,24,25,20,21,22, 


2A 


2440 DATA 102,103,54,32,10,1 


E4 


rt— I —r — r rt fi T rt* r 1 4 ' ♦ 1 1 ft rt* r— * * - . , * 

2770 DATA 54.7,4,9,6,54,7,4, 




•*l **i **i i i ^t rt* *t 1 ^t T *t * t ^t i ■ *" l r* **\. 

23, 24 , 25,20,21 ,22, 23,24 , 25, 2 




02, 103,54, 32, 16, 102, 103,54,3 




ft rt* rt* | | ^4J 1 i #t 4™ 1 1 ^ J*rt _rt 

8,6,54,7,4,9,5,54,291 




0, 362 




2,22,102,1023 


38 


2780 DATA 7, 4, B, 6, 54, 7, 4, B, 6 


4A 


2190 DATA 21,22,23,24,25,32, 


B7 


2450 DATA 103,54,32,20,26,27 




i "j 1 1 rt r^i i ti iii 

, S4 , 7 , 4 , B , B , 54 , 7 , 244 




32, 140, 141 , 54 , 32, 56, 20 , 21 , 22 




■-rt J -rt w-m ^1 rtk vrti « — rt *— *rt\ rt— Ht f— 1 rt— rt rt— ■ — rt -rtrtv. 

, 28, 29, 30, 31 , 56, 27 , 2B, 29, 30, 


T ft 

/O 


"*t *t rlr^t f"i *rx ^f *ft 1 1 n r™ r™ | ■ 1 1 rt r - 

5790 DATA 4,8,5,54,7,4,8,5,5 




, 23 , EBB 




31 , 551 




1 | 4*a j j rt rt rt* i i ^t 1 1 «— * 

4,7,4,8,6,54.7,4,541 


07 


*~i i ft ft rt a t a* ^t i i — t rt* »** 4 ■ — t -"i j— l , . , 

2130 DATA 24,25,54,32,84,20, 


D2 


2460 DATA 26,27,28,29,30,31, 


5A 


T n rt rt ***» ~ f rt f - r - 1 1 ■ i ■ ■. rt r ~ » - 1 1 

5800 DATA 8,6,54,7,4,8,6,54, 




21 , 22 , 23 , 24 , 25 , 20 , 21 , 22 , 23 , 2 




26 , 27 , 28 , 29 , 30 , 31 , 54 , 32 , 6 , 26 




7,4, 8,6, 54, 7,4,8, 245 




4, 464 




, 460 


4B 


2810 DATA 6,54,7,4,8,6,54,7, 


60 


2200 DATA 25,20,21,22,23,24, 


Bl 


2470 DATA 27,28,29,30,31,54, 




l | ft rt* rt*i | **4 | | rt f* "t i i ~i 

4, 8, 6, 54 ,7,4, 8, 6, 24 3 




25 , 20 , 21 , 22 , 23 , 24 , 25 , 54 , 32 , 6 




32, 6,26,27,28, 29, 30, 31 , 54,32 


A9 


2820 DATA 54,7,4,8,6,54,7,4, 




,3B7 




, 494 




rt r™" rt | j •** i ■ rt i*^ a a ™t rt 4 

B,6, 54 , 7, 4 , 8, 6, S4, 291 


33 


2210 DATA 20,21,22,23,24,25, 


BE 


2480 DATA 11,100,101,54,32,3 


B9 


2B30 DATA 7,4,8,6,54,7,4,8,6 




54 , 32 , 5 , 20 . 21 , 22 , 23 , 24 , 25 , 54 




, 16, 17 , IB, 19, 54 , 32 , 14 , 16, 17 , 




, 54 , 7, 4, B, 54,32, 9.272 




,416 




i n f" tt 
IB , 555 


3F 


■■"l rti , ■ rt* rtl .^k ~T rt* rt* | | _ *rt* rt**. . ■ — * rt— l _ rt— 

2840 DATA 54,0,12,54,32,255, 


D2 


2220 DATA 32 , 1 1 , 100 , 101 , S4 , 3 


37 


■t * i ft ft n s% f» i ft ^% *™i ™t 4 f** * ^i 1 i ft 

2490 DATA 19,32,32,16,17,19, 




54 , 32 , 45 , 52 , 57 , 65 , 56 , 57 , 58, 5 




2,21, 16,17,19,19,32,32,16,17 




13, 32, 32, 15, 17, IB, 13, 35, 35 t 1 




4,947 




, 18, 536 




5 , 3b7 


OB 


"l n r - rt n a *t *t *ii i rt rt* ** 1 1 f™ * rt* *ti 

2850 DATA 32 , 24B , 63 , 64 , 61 , 53 


GB 


2230 DATA 19,32,32,15,17,18, 


4C 


2500 DATA 17, IB, 19, 32, 32, 16, 




, 52 , 61 , 59 , 60 , 54 , 32 , 246 , 63 , 64 




19, 32, 32, 16, 17, IB, 19,54 , 32, 3 




i t fi i n ^i ^i ^i ^i i r™ i "i i n i n ^ 

17,18, 13, 35, 35, 15,17, 18,13,5 




, 61 , 1273 




,376 




4 , 376 


91 


2860 DATA 61,53,52,61,61,59, 


6B 


2240 DATA 102,103,54,32,17,6 


C8 


2510 DATA 32,7,30,54,54,51,3 




60,54,32,222, 142, 143,54,32,2 




2 , 57 , 65 . 5G , 54 , 57 , 4 , 65 , 56 , 54 , 




, 67 , 56 , 54 , 61 , 4 , 57 , 56 , 54 , 61 , 8 




0, 63, 1169 




57, 895 




11 


FC 


*t rt — * Ft ft *4k ' ^Lv *rt> i a r x * rt* 4 - . f— — rt *** — i f — 

2870 DATA 64,54,61,3,53,52,5 


IF 


2250 DATA 4,65,56,54,57,4,55 


09 


rtrt **t ft I - * T rt*"L I I rt* rt** frt f» r— rt ■ <— » — l . rt> rt) 

2520 DATA 4,67,66,54,61,4,67 




1 1 1 t / — rt t~* ft r™* i ■ t t 4 t ft rt rt* i ■ 

4 , 51 , 3, 59,60, 54, 32, 12,98 , 54, 




, 56, 57,58, 54,32, 16, 16, 17, 18, 




,66,54,61,3,59,91,54,32,13,7 




774 




629 




56 


9B 


*t rt ft rt ft fk t fk. ■tf r^ ■ ■ rtrt* p - t * *~t *~ i « nn 

2880 DATA 255,4,99,54,32,199 


SB 


2250 DATA 13,54,32,3,142,143 


76 


2530 DATA 16,17,18,19,54,32, 




rt) **v •— k a F-- *-| «— . | hbj r™ | i ^t ""l rt 1 

, 20 , 21 , 22 , 23 , 24 , 25 , 54 , 32 , 8 , 1 




, 54 , 32, 10, 142, 143, 54 , 32, 16, 1 




9, 100, 101 ,54, 32, 10, 100, 101 ,5 




40, 1002 




4c, 143, 1167 




4 , 32, 749 


B6 


*t n rt rt rt j** t ■ i i r™ ■ i ^t *t *t rt rt* **** rt* i i 

2890 DATA 141,54,32,20,52,54 


bo 


cC7U DATA 54 , 35 , cc , 14c , 143 , 5 


54 


rtrt | | rtj rt* & --rtT" j~ rt* rt, rtk ■ rt 4 »— t | a , rt—. 

2540 DATA 16,100,101,54,32,2 




f* 1 ii rt* ^t *** r* 1 1 f** i it r^ ^i r™ i i **t t 

, bl , 4 , 53 , 55 , 54 , 51 , 4 , 53, 54 , 32 




11 ^ 31 *J*T TO 1Q 15 "13 *1C 

*1 , Jc , cl , lb , Z/, ltd, la.Jd.Jcf, lb 




5 , 100 , 101, 54, 35, 51 , IB, 17, IB, 




T ft 1 

,781 




it f*r"T 

, 17,667 




19, 32, 735 


f T 

55 


^1 rt ft ft ft **» *f rtj t **■ | 1 rtj rt" m ^rt» Jim — — . — - f . 

5900 DATA 13,74,75,135,137,5 


IS 


ccdO UAIA IB , 13 , 35, 35 , lb , 17, 


BA 


■t""f" r*\ n **. rtft. ^^^i i r™ 1 *^ i n i r^ ^i^i 

5550 DATA 32 , 16 , 17 , IB , 13 , 3c , 




i J ^i *t i n i i f* i ^i i n i rt 1 1 *t *t rt 

4, 32, 191 , 16, 17 , IB, 19, 54 , 32, 9 




la, la, Jc , Jc , lb, 1/, lb, la, , J 




— i «n i#*- it in in •* it ir* it i 

35, 15, 17, IB, 13, 35, 35, 15, 17,1 




i n *"i mn 

, IOC , 9/9 




c , 331 




8, 351 


AB 


— i *" ■ 1 rt rt **v t rt* t ft *t r - t ■ ^t *i i rt* **t t 

2910 DATA 103,54,32,17,62,57 


Jr 


ccjU UR IH c,lb, 1/, IH, ly, bl , J 


T ""1 

33 


"i r™ r~ fi n jrtw rt*" i ft r - 1 1 ^i ^i n i r™ i *i 

5550 DATA 13,54,35,8,15,17,1 




rt* rt* rt *^\ r™ 1 1 f™ rt 1 1 f^ i i ■ ft f* 1 1 a rt* rt» 4 . 

, 65, 82, 54 ,50, 4 ,51 , 49, 54, 50,4 




5,8, 15,17, lo, 13, 54, 35, 15, 100 




ft 4 rt i - 1 1 i m t t rt i f^ t t *j rt 4 rtt r^ * r 

8, 19,54,32,8, 16, 17, IB, 19,54, 




,788 




, 440 




401 


3B 


*t rt T rt Ft A T" 4m I - 1 ^t l - f~ * f - * , t r* #— x - — rt H — — . 

2920 DATA 83 , 55, 57 , 5B, 54 , 32 , 


Bl 


2300 DATA 101,54,32,20,33,34 


CD 


2570 DATA 32,10,1,54,2,4,3,1 




10,74, 75, 136, 137,54,32, 190,3 




, 35 , 35 , 37 , 38 , 33 , 34 , 3b , 36 , 37 , 




, 12, 13, 14 , 15, 3, 1 , 54 , 2,221 




3, 34, 1115 




3o , bJ3 


E0 


^1 l~ rti rt ft past T rtBL i i *m r~ 1 1 "t 1 1 "1 1 

2SB0 DATA 4,3,1,54,2,4,3,1,1 


49 


2930 DATA 35,36,37,39,54,32, 


Id 


a^i ft n.ATf\ *3"3i nil tc *3ir* n tii 
cJIU UR 1 m 3 j , J ! , _ | db , J/, 'H . 




^1 1 *^ 111 1 f - *^ 1 rt| *^ l *™i ■ rt* rt* 

2,13, 14, IS, 3, 1, 12, 13, 155 




n 4 rt rt 1 rt * f* 1 ■ *t **t « f— *— *— _ _^ _ 

B, 100, 101 ,54, 35, 16,63, 64, Bl , 




33 , 34 , 35 , 35 , 37 , 38 , 35 , 35 , 100 , 


14 


rtrtirt - ■— i rt rti— Y pv • 4 1* *i rt- — -a * « rt— f. 4 — * - . , 

2590 DATA 14,15,3,1,12,13,14 




53, 784 




101,691 




,15, 3,1, 12, 13, 14, 15, 3,1, 149 


03 


2940 DATA 52,54,61,4,53,52,5 


OB 


2350 DATA 54,35,16,63,54,61, 


BB 


— _ m-m f% j- - fF-rt _ _ - rt— _ 4 11 4 rtrt rtf. rt a rt t 

2500 DATA 12,13,14,15,3,1,12 




4 , 61 , 4 , 53 , 52 , 61 , 59 , 50 , 54 , 32 , 




53, 55 , 54 , 51 , 4 , 53 , 55 , 54 , 51 , 4 , 




4 111 1 I** ^rt rt rt- | | rtk | | rt-* , m-m rt* 

,13, 14, 15,3, 1, 54, 2,4,3, 179 




766 




73B 


E6 


2610 DATA 1,54,2,4,3,1,54,2, 


2A 


2950 DATA 9,74,75,136,137,54 


3C 


2330 DATA 53,52,54,61,4,53,5 




t , **4j 4 r ■ , i ' t , x rt*rtk a 4 f*k -"I 

4,3,1,54,2,4,3.1.193 




,32, 190,26,27,28,29,30,31 ,20 




2, 61 , 59, 60, 54, 32, 14 , 33,34 , 35 


3D 


••-j rt - -"l rt rt, j*. *- jrtfc r** 1 1 **i i 4 **i i r™ 1 1 *^ 1 1 

2520 DATA 54,2,4,3,1,54,2,4, 




,51 , 919 




Til 

.711 




Ti * p— | j T II T 1 f""ll "ii | f 

3,1,54,5,4,3,1, 54 , 545 


45 


*t f"*Y f* ft ft f* T* *t 1 "* 1 — 1 1 1 **1 rt* t rt» "t 41 

2960 DATA 22,23,24,25,20,21, 


7E 


— ' ~~* i i ft rt t ark f t ™"T 'i ft f** i i ^t i ft ■ 

2340 DATA 36,37,38,54,32,8,1 


26 


*t f™ "t ft rt *4h T rtb — * 1 1 — 1 4; 4 4 '"1 Ull 4 

2630 DATA 2,4,3,1,12,13,14,1 




22 , 23 , 24 , 25 , 20 , 21 , 22 , 23 , 54 , 2 




40, 141 , 54 , 32, 10, 140, 141 , 54 , 3 




rt* 1 *"i * r*i i 1 1 ^"*( i f* - 1 1 nr™ 

5 , 3 , 1 , 54 , 5 , 4 , 3 , 1 , 54 , 185 




5, 364 




2, 16, 965 


E8 


>rtK - - jm. jjrt~ -v- ^ | | rt*m rt |— I rt — rt j | «F4 4 

2640 DATA 2,4,3,1,54,2,4,3,1 


E3 


rt**i rt* t rt rt 4t* 1* rt* 1 1 '* — *, #— p — ^ ^-rt _rt> B •* 

2970 DATA 54,32,7,53,54,51,6 


OF 


2350 DATA 140,141,54,32,22,1 




rtl ^ 4*\ 1 J t 1 rt* | | *—» «. rt 1 1 

,54,2.4.3,1,54,2,194 




1 rt* *t r^ *~\ r* 1 1 f™ 1 11 r* ^t r - rt^ 1 ■ rt» ■ 

1 , 53,52, 54 , 61 , 4 , 53,55, 54 , 61 , 




40, 141 ,54, 32,20, 33, 34 , 35,36, 


3A 


2650 DATA 4.3,1,54,2,4,3,1,5 




786 




37, 38,9B9 




4,2,4,3,1,54,2,4, 196 


r U 


■*t 0 n n oata 11 f~ t f*T t r** « r*n r~ 

c9B0 DATA 4,53,55,61,61,59,5 


nr 


5350 DATA 33 , 34 , 35 , 36 , 37 , 3B , 


74 


2550 DATA 3,1.54,2,4,3,1,54, 




n cu ^3 □ tll tc 1 1 CLi n 
U , di , Jc , — , /I , /a , 1 Jb , 1 J/ , bl , J 




33 , 34 , 35 , 36 , 37 , 3B , 33 , 34 , 35 , 3 




2,4,3,1,54,2,4,3,195 




t nf t 
5 , 9b5 




6 , 554 


72 


2670 DATA 1,54,2,4,3,1,54,2, 


□ J 


T ft 1*1 ft n AT A * ft * 1 f IT *> ft 1 ft TT 

C39U UhIH 191 , lb, 1 / , IB, 19, 35 


oc 


2370 DATA 37,33,54,32,5,33,3 




4,3,1,54,2,4,3,1,193 




,32,16,17,18,13,32,32,16,17, 






no 
H3 


CbOU UM1H iC, 1 J, n | 13, J, 1, lC 




18 510 




539 




, 13. 14. 15,3, 1, 12, 13, 14, IS, 17 


56 


3000 DATA 19,32,32,16,17,18, 


02 


2380 DATA 35,36,37,38,54,32, 




0 




19 , 54 , 32 , 7 , 90 , 64 . 54 , 61 , 3 , 67 , 




11 , 100 , 101 , 32 , 32 , 20 , 21 , 22 , 23 


2E 


2690 DATA 3,1,12,13,14,15,3, 




585 




,24,618 




1,54,2,4.3, 1, 12, 13, 14, 155 


3C 


3010 DATA 56,54,61,4,67,65,5 




2390 DATA 2S, 54, 32.12, 26, 27, 


FE 


2700 DATA 15,3,1,54,2,4,3,1, 




4,61,4,67,66,54.61,3,59,91,8 




2B , 29 , 30 , 31 , 25 , 27 , 2B , 29 , 30 , 3 




12,13,14,15,3,54,32,9,235 




3B 




1,465 
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□3 3080 DATA 54,32,7,74,75.136, 
137,54,32, 184,1,54,8,4,3,1,8 
50 

44 3030 DATA 12.13,14,15,3,1.18 
, 13, 14,15,3,1. 18, 13. 14, 15, 17 
0 

IB 3040 DATA 3,1,18,13.14,15.3, 

1,54.8.4,3.1,54,8,4,186 
D3 3050 DATA 3,1,54,8,4,3,1,54, 

8,4.3,1,54,8,4,3.195 
3D 3060 DATA 1.54.8,4,3,1,78,73 

, 134, 135,3, 1 ,54,8,3, 10,558 
35 3070 DATA 54,38,178,6,54,7,4 

,8,6, 54, 7, 4, 8, 6. 54 ,7, 483 
DC 3080 DATA 4,8,6,54,7,4,8,6,5 

4,7.4,8,6,54,7,4,841 
16 3090 DATA 8. 6 . 54 , 7 , 4 , B, E . 54, 

7, 4, B, 6. 54, 7, 4, B, 845 
1C 3100 DATA 5,54,7,4,8,6,54,7, 

4,8.6,54,7,4,8,6,843 
97 3110 DATA 54.7,3,11.54,38,17 

8,54,0, 18,54,834,3, 38, 0, 198, 

880 

D3 3180 OATA 169,63,141.55.56.1 

69,68, 141 ,65,55, 159,73, 141,6 

7,56,160,1660 
03 3130 DATA 5.173,65,56,153,83 

1 ,54,805,55,56, 173, 66, S6, 153 

.15,65.1608 
CE 3140 DATA 806,66,55,173,67,5 

6 , 153 , 55 , 65 . 806 , 67 , 56 , 169 , 85 

5, 153,55, 1858 
39 3150 DATA 817,153,15,817,153 

,831 .816,136,808,815,96,58,6 

3,68,54,0,8100 
63 3160 DATA 855,54,0,855,54,0, 

855 , 54 , □ . 855 . 54 , 0 , 855 . 54 , 0 , 8 

55, 1800 

B8 3170 DATA 54,0,855,54,0,194, 
148,38, 38.80,8,9, 19.38,9, 19, 
885 

18 31B0 DATA 38,80,8.5,38,19,16 
,1,3, 5, 38, 83, 8. 5, 18, 5, 838 

30 3190 DATA 38,85,15,81,18,38, 
80,8,80,18,5,54,38,6, 148, 136 
,5B5 

90 3800 DATA 137,147,38,137,147 
,38, 148, 136, 133,38, 147, 144,1 
89, 131, 133, 38, 1797 
D8 3810 DATA 151,136.133,146,13 
3,38,153. 143,149.146,38, 148, 
137, 148, 140, 133,8060 
IF 3880 DATA 54.38.47,15,18,38, 
19,3, 15. 18,5,38.3. 1, 14,38.34 
0 

9E 3830 DATA 8,5,38,19,1.6,5,18 

,85,38,4,9. 19, 16. 18, 1,800 
13 3840 DATA 85 , 5 , 4 , S4 , 38 , 8 , 143 

, 145, 38, 147, 131 , 143, 146, 133, 

38,131,1318 
Al 3850 DATA 189,148,38,130,133 

, 38 , 147 , 189 , 134 , 133 , 140 , 153 , 

38, 138, 137, 147. 1BB8 
BA 3860 DATA' 144, 140, 188. 1S3. 13 

3, 138,54,38,37,59,50, 61,68,6 

3,54,38, 1345 
5E 3870 DATA 35,54,65.66,67,6b, 

54 , 38 , 35 . 69 , 70 , 71 , 78 , 73 , 54 , 3 

3,987 

1C 3880 DATA 13,841,845,38,38.8 

41 .845,54 ,38, IB , 841 , 845 . 54 , 3 

8,4,841 , 1870 
BC 3880 DATA 845,841.845,841,84 

5 , 54 . 38 , 3 . 838 , 843 . 848 . 858 , 83 

8,843,847,858,3867 
C5 3300 DATA 38.38.841,845.54,3 

8,5, 841 . 845 , 54 , 38 , 4 , 838 , 848 , 

845,858,8186 
8B 3310 DATA 38.38,841,839,851, 

848 , 846 , 854 , 843 , 845 , 38 , 838 . 8 

39 , 843 , 847 , 850 , 3874 



04 3380 DATA 854,843.843,850,84 

S . 838 . 848 . 846 , 858 , 54 , 38 , 4 , 83 

B , 838 , 843 , 845 , 385B 
9C 3330 DATA 841 . 845 , 83B, 839 , 84 

3 , 847 , 850 , 858 , 83B , 839 , 849 , 83 

6 , 844 , 848 , 850 , 854 , 391 3 
4D 3340 DATA 848,853,836,840,84 

4 , 84B , 850 . 850 . 854 , 843 . 848 , 85 

1 , 840 , 844 , 848 , 850 , 3947 
1A 3350 DATA 858,533,834,835,83 

6 , 840 , 844 , 848 , 837 , 851 , 836 , 84 

0 , 844 , 848 , 850 , 8S0 , 3B7B 
4F 3360 DATA 854,849,54,838,40, 

57,58,54,831 , 17, 148, 143,54,8 

31 , 16, 148, 1974 
36 3370 DATA 143,831,61,59,60,5 

4,830, 16, 140, 141 ,54,830, IB, 1 

40,141,830,1946 
FA 3380 DATA 51,61,59,60.54,887 

, IS, 108, 103,54,887, 16, 108, 10 

3,887,54,1585 
4A 3390 DATA 61,3,59,60,54,38,1 

4 . 100, 101,54,38, 16, 100. 101,3 

8,54,873 
18 3400 DATA 61,4,53,54,889.14, 

100. 101 ,54,883, 16, 100, 101 ,88 

9, S4, SO, 1449 
BD 3410 DATA 4 , B3 , 56 , 57 , 58 , 54 , 3 

8.11, 100. 101 ,54,38, 15, 100, 10 

1,38,891 

10 3480 DATA 54,61,4,53,58,61,5 
9 , 60 , 54 , 38 , 10 , 1 00 , 101 , 54 , 38 . 
16,803 

AE 3430 DATA 100,101,38,54,61,4 
, 53 . 58 , 61 , 61 , 58 , 60 , 38 , 80 , 81 , 
88.793 

F7 3440 DATA 83,84,85,80,81,88, 
83 , 84 , 85 , 80 , 81 , 88 , 83 , 84 , 85 , 8 
0,368 

98 3450 DATA 81 , 88 , 83 , 84 , 8S , 80 , 
81 , 88 , 83 , 84 , 54 , 61 , 4 , 57 , 66 , 54 
,531 

15 3460 DATA 61,3,59,91,888,16, 

17, 18, 18,8e8,eeB,16, 17, 18,19 

,88B, 1866 
98 3470 DATA 888 ,16, 17, IB, 19, 88 

B.88B, IB, 17, IB , 19, 88B , 888, 16 

,17,18.1331 
C3 3480 DATA 19,54,8,4,3,1,54,8 

,4,3,1,18,13.14,15,3.804 
A5 3490 DATA 1,18,13,14.15.3,1, 

18, 13, 14, 15,3, 1, 18. 13. 14. 156 
09 3500 DATA 15.3,1.18,13,14,15 

.54,7,4,8,6.54,7,4,9,885 
7F 3510 DATA 6,54,7.4,8,6.54,7, 

4,8,6,54,7,4,8,6,843 
7F 3580 DATA 54,7,4,8,5,54,7,4, 

54,38,40,8,3,4,5,6,890 
81 3530 DATA 7,8,9,10,11,18,13, 

14, 15, 16, 17, 18,17,85,81,88,8 

35 

7B 3540 DATA 54,0,5,149,0.5,191 
,0,85,63,0,67, 187.0, 188.839, 
1054 

45 3550 DATA 0,0,807,8,8,855,4, 
O, 191,0, 1 ,855, 16,35,855, IB, 1 
833 

73 3560 DATA 7,855,38,131.839,0 
, 17 , 855 , 54 , 5 . 855 , 64 , 83 , 855 , 0 
,41, 1703 

Fl 3570 DATA 855,138.78,187,1,1 
47,143. 130,48,39,5. 135,843. 1 
8B.45, 153, 1B11 

78 3580 DATA 18B , 54 , 0 , 3 , 884 , 0 , 0 
,838,0,0,854,0,0,854, 18B.0, 1 
877 

89 3590 DATA 855,138,0,191,884, 

0 , 855 , 884 , 0 , 855 , 840 , 0 , 85S , 84 

0,0,247,257B 
54 3600 DATA 848,0.855,184,0,85 

5, 156,0,855,888,0,883, 1BB.0. 

111.854.8881 



4A 3610 DATA 0,855,854,0,855,85 

5.0, 855 , 838 , 0 , 855 . 831 , 0 , 855 , 

854,0,850b 
03 3680 DATA 855,64,71,830,8,18 

,8,64,7,118,0, 13,188,38.1,0. 

1006 

81 3630 DATA 16.54,0,6,1,0,4,0, 

138,54,0,3, 1,0,8,0.879 
BB 3640 DATA 0,1,0,38,1,0,8,0,0 

, 1 , 54 , 0 , 3 , 53 , 54 , 0 , 807 
06 36S0 DATA 15,15,111,808,0,31 

,1B8, 0.15, 38,0, 13,80,0,59, 10 

O.BOl 

FO 3660 DATA 0,33,168,0,66,838, 

0,189, 118.0,4,0,0,3,38,0,779 
B8 3670 DATA 66,64,0,5,0,0,6,0, 

0 . 84 , 0 , 0 , 884 , 54 , 0 , 85 , 468 
11 3680 DATA 16,0,1,54,0.3,16,0 

,0,16,0,0,16,0,0,16.138 
37 3590 DATA 0,0,146,0,0,84,0,0 

, 56 , O , 7 , 8S5 , 198 , 0 , 56 , O . 796 
61 3700 DATA 0,94,0,0,146,0,9,1 

5,0,0, 16,0,0, 16,54,0,340 
OA 3710 DATA 3,188,0,16,54,0,5, 

16 , 54 , 0 , 10 . B , 54 , 0 , 30 . B . 3B6 
3F 3780 DATA 54,0,13,64,54.0,13 

.4,54,0, 16. 8, 54, 0,9. 1.344 
AB 3730 DATA 54,0,88,64,54,0,8, 

840,54,0.9,38,54.0,7,16.615 
35 3740 DATA 54 , 0 , 18 , 1 . 54 , 0 , 8B , 

16,54,0,3, 18,54,0,9,48,345 
8A 3750 DATA 54,0,7,16,54,0,18, 

1 , 54 , 0 . 8B . 84 , 54 , 0 , 855 . 54 . 6 13 
E5 3760 DATA 0,855,54,0,855,54, 

0 , 2SS , 54 , 0 , 855 , 54 . 0 , 855 , 54 , 0 

,1545 

BF 3770 DATA 855.54,0,855,54,0, 

855,54,0,814, 184,854.0, 19B, 1 

98,0, 1915 
41 3780 DATA 854 , O , S4B , 258 , O , 80 

4 , 804 , 0 , 858 , 0 , 184 , 254 , 0 , 198 , 

198,0,8188 
C6 3790 DATA 198,0,858,854,0,18 

B, 188 , 0, 19B , 0 , 254 , 254 , 0 , 198 , 

198,0,8184 
43 3800 DATA 24B , O , 254 , 254 , 0 , 18 

8, 15*8,0,848,0, 124,254,0, 198, 

198,0,8156 
EA 3810 DATA 158,0.199,198,0,19 

8 , 198 , 0 , 854 , 0 . 854 , 854 , 0 , 24 , 2 

4,0, 1760 
E4 3B80 DATA 84.0,186,186,0,84, 

84 , 0 , 84 . 0 , 19B . 188 , 0 , 204 . 204 , 

0, 1152 

AD 3830 DATA 840,0,198,198,0,19 

8, 198,0, 198,0, 130,198.0,238, 

238,0,8004 
3B 3B40 DATA 185 , 0 , 1 9B , 199 , 0 , 83 

0 . 830 , 0 , 846 , 0 , 184 , 854 , 0 , 198 . 

19B. 0,8068 
8B 3B50 DATA 199,0,858.854,0.19 

8, 188,0,854,0, 184,854.0, 188, 

198,0,8188 
D8 3860 DATA 198,0.848,858,0,80 

4,804,0,858,0, 184,854,0, 198, 

192, 0,2125 
BB 3870 DATA 858,0,186,186,0.84 

,84,0,84,0, 18B, 188,0, 188, 19B 

,0, 1368 

BA 3880 DATA 198,0,198,198,0,19 

8,198,0, 19B.0, 198, 198,0,198, 

199,0, 19B0 
AC 3890 DATA 214,0, 19B, 19B.0, 10 

8, 108.0.56,0, 188, 188,0. 198, 1 

9B.0, 1574 
68 3900 DATA 124,0,254,254,0,18 

, 18 . O , 4B , 54 . 0 , 169 , 84 , 84 , 0 , 84 

8, 1883 

A8 3910 DATA 848,0,84,0,184,854 
,0, 198,5,0, 125,0, 124,254,0, 1 
38, 1S56 
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5C 33E0 DATA 6,0,60,0,48,48,0,3 
6 , 36 , 0 , 504 , 0 . 354 , 554 , 0 , 192 . 1 
E58 

3D 3930 DATA 195,0,555,0,154,55 

4 , 0 , 198 , 135 , 0 , 555 , O , 554 . 554 , 

0, 15, 1304 
35 3340 DATA 15,0,54,0,124,254, 

0,133.198,0,124,0,154,254,0, 

198.1510 

5E 3950 DATA 19B, O , 254 , 0, 124 , 25 
4 , 0 , 196 , 19B , 0 , 198 , 54 , O , 20 , 5 , 
25, 1528 

44 3950 DATA 67,129,54,0,3,21.1 

31 . 63 , 127 , 233 , 54 , 0 , 4 , 224 , 232 

,254, 1662 
B6 3370 DATA 254,54,0,9,2,4,0,1 

6, 16, 32, 0,0, 2,0,1, 35 ,425 
35 3380 DATA 7,131,17,207,255,1 

91 , 54 , 255 , 3 , 233 , 255 , 255 , 191 , 

54,255,3,2372 
C3 3990 DATA 247,255,255,195,55 

4, 540. 540, 24B, 252, 124, 158,64 

,64,0,138,1,2702 
A4 4000 DATA 1 30 , S , 12B , 5 , B3 , 41 , 

79, 147,42. 135,46,54,255,3, 12 

7. 143. 1423 
4E 4010 DATA 39 , 243, 153 , 25S. 223 

,111,127,143,39,243,153,222, 

IBB , 255 , 254 , 255 , 2903 
EA 4020 DATA 239,231,254,54,0,4 

. 3 . 54 , 0 , 8 , 6 , 54 , 0 , 3 , 12 , 54 , 976 

AS 4030 DATA 0,9,24,54,0,11,3,5 

4 . 0 , 6 , 96 , 54 , 0 , 5 , 192 , 54 . S62 
Bl 4040 DATA 0,255,54.0,135,254 
,0, 198, 198,0, 198, 19B, 0,254,0 



, 198,1939 
C2 4050 DATA 198,0,554,255,0,19 

2,0. 19B, 198,0.254, 124,0, 19B, 

0,198,2068 
F8 4060 DATA 198,0,254,252,0,24 

B, 0,192, 192,0,254,254,0,248, 

0, 192.52B4 
B3 4070 DATA 135,0,195.195,0,15 

8,0, 198,198,0,554,118,0,554, 

0, 19B, 1954 
4B 4080 DATA 199,0,198,198,0,54 

, 0 , 24 , 24 , 0 , 254 , 254 , 0 , 24 , 0 , 21 

6, 1414 

8B 4090 DATA 216,0,248,112.0,24 

0,0.204,204,0, 198, 198,0, 192, 

0,192,2004 
3B 4100 DATA 192,0,254,254,0,1b 

6,0, 198, 198,0, 19B, 198,0, 222, 

0, 206,2106 
OF 4110 DATA 208,0,198,198,0,19 

9 , 0 , 1 98 , 1 99 , 0 , 254 ,124,0, 252 . 

0,192,2018 
25 4120 DATA 192,0,192,195,0,19 

8,0,218,218,0,246,118,0,248, 

0,204,2026 
FD 4130 DATA 204 , 0 , 19B , 198 , O , 12 

6 , 0 , 6 , 19B , O , 254 , 124 , 0 , 24 , 0 , 2 

4, 1356 

D5 4140 DATA 24,0,24.24,0,198.0 
, 198, 198,0,254, 124,0, 198,0, 1 
OB, 1350 

E6 4150 DATA 108,0,56,56.0,186, 
0,238,238,0, 199, 130,0,55,0, 1 
OB, 1374 

8F 4160 DATA 10B , 0 , 19B , 19B, O , 60 

,0,24,24,0.24,54,0,48,0,96,8 
04 



DF 4170 DATA 96,0,554,254,54,0, 
169 , 54 , 0 , 54 , 54 , 0 , 554 , 254 ,0.2 
52. 1BS9 

38 41B0 DATA 0,192,192,0,254,25 
4 , 0 , 60 , 0 , 6 , 1 98 , 0 , 254 . 154 , 0 , 5 
04.173B 

AA 4190 DATA 0,554,254,0,12,12, 

0 , 254 , O , 6 . 198 , 0 , 554 , 124 , 0 , 2S 
4,1622 

B3 4500 DATA 0,198,198,0,554,15 
4, 0, 54, 0,4B, 48, 0,48, 48. 0,254 
, 1244 

E3 4210 DATA 0,198,199.0,254,12 
4,0, 126,0,6, 198,0,254, 124,0, 
198, 1680 

64 4220 DATA 0, 19B, 19B , O, 254 , 12 

4 , 54 , 0 , 25S , 54 , O , 107 , 25S ,0,0, 

2SS, 1754 
S2 4230 DATA 54 , 0, 3, B5 , 181 , 176, 

176,186,191,170,170,0,2,11,1 

0,43, 1458 
F4 4240 DATA 174,171,186,0,192. 

240 , 240 , 252 , 252 , 255 , 255 ,2,2, 

10, 10,42,2283 
2D 42S0 DATA 42.170,234.54,170. 

B, 234 , 234 , 250 , 250 , 254 . 254 , 25 

5,255,2,2,2668 
90 4260 DATA 10,10,42,42.54.170 

,3. 171 , 170, 170, 171,174, 170, 1 

71,186,171,1685 
C6 4270 DATA 170,238, 170, 1B7, 17 

4.186,2,2,11,10,43,42,174,17 

1,174, 175, 1929 
56 4280 DATA 187,171,174,171,16 

7 , 238 , 187 , 174 , 235 , 251 , 174 , 23 

5, 1B7, 174, 239, 187,3171 

TO BE CONTINUED 
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All advertisements in this section must be prepaid 
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01-437 0699 



Send your requirements to: 
ALAN COLE 

ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 



MAIL ORDER 



AMIGA 



PART EXCHANGE' YOUR UNWANTED 
GAMES AND SAVE 25% ON FULL PRICE 

GAMES. JUST SEND YOUR GAME IN A 
STRONG PACKET AND ENCLOSE A 
POSTAL ORDER OR CHEQUE WITH YOUR 
ORDER. 

One Game per exchange 

Send to: 

EXMOUTH MICROS 

Prop: J. Burke-Easton 

South Street, Exmouth, 

Devon EX8 2SX 
Telephone: (0395) 267734 



'Appllei to gim» litar Ih.n 1M5 



DEPT YC1 



Till ANGLE TELEVISION 
Tne Amiga Spcclalim 



FOR ALL YOUR VIDEO AND AUDIO 
VISUAL REQUIREMENTS 
A500 AND A2000 
FULL RANGE OF PERIPHERALS 
FULL RANGE OF SOFTWARE 
RGB CONVERTERS 
TRAINING COURSES 
COMPUTER GRAPHICS 
DESIGNED TO ORDER 
M 'BiANGlE TELEVISION 

London SWiB «.DD lTnOi-fl"« 



IS MAILORDER 
YOUR BUSINESS? 
THEN CALL 
ALAN COLE 
TO SEE HOW WE 
CAN HELP YOU. 



TERMS 
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COLE ON 01-437 0626 FOR DETAILS. 
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Send your requirements to: 
ALAN COLE 

ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 



BUSINESS 
OPPORTUNITIES 



SPECIALOFFERS 



FOR SALE 



MAKE MONEY with your Micro- 
computer: Manual Packed with 
sound advice and ideas. No 
programming skills necessary. For 
Iree details send stamp to: CMB 
Publications, Dept. C, 17 Cecil 
Street. Stalybridge. Cheshire. 



IDEAS, INVENTIONS Wanted. 
Call I S C. 01 434 1272 or write: 
Depl (ASP) 99 Regent St, London 



WHAT ARE YOUR 
SOFTWARE/ 
HARDWARE 
STOCKS LIKE? 



T.C. COMPUTERS 



TEL: WtnUMQ3357 90177 
AMIGA A500 £425.00 
AMIGA A500 4 Colour 

Monitor £649.00 
AMIGA A5O0 & H^h Res 
Colour Monitor £729.00 
AMIGA Sysiem 500 E7W.00 
AMIGA System 500+ £2660.00 
COMMODORE POO - mono £775.00 
Also Atari ST and Amstiad 

available 
ENQUIRIES WELCOME 
SAE tor details to; 
19 Havenvale, Wantage., 
Oxfordahlre OX12 7AJ 



YOUR COMMODORE 
OFFERS YOU THE 
BEST SERVICE. 



DISCOUNT SOFTWARE: Latest 
titles for CBM64/128 at 75% ott 

R.R.P.: SAE. To: A.O.W 104 
Hollywell Road. Lincoln. LN5 9BY 



MODEM for CBM 64/VIC 20 

Switchabie CCITT V21 /Bell 103. 
ORIGINATE or ANSWER modes. 
No external power required. 
Supplied with cable to connect to 
user port. Non/approved. 
Price £47.00 (all inclusive). 
INTELNET LTD, Unit C2, 
B-12 CreeKelde, London SEB 3DX 



TEL 01 437 0626 TO 
ADVERTISE YOUR 
SPECIAL OFFERS 



NEOS? 

YOU NEED 
THE MOUSE PLUS 



Enable* you to ute the mouif ana 
keyboard* together. Can ba lelt 
connected all Iha lima - Include* a iliac 
containing Iha mouse menu; Amiga 
*lyle pull down menus whlla you 
programme. Two mouaa driven lor 
your own programme* and D cheaae 
mod. Full manual tuppllad. Lat your 
C64/128 uaa Iha whola power at Iha 
mouse. 

Doe* not damage Iha keyboard. 

Send £19.95 to: 
or phone for more details 

Shazaan Systems 

M Alma Cmr, Kiup Hill. Wokinfc. Sunry. 
Trfi 04867 



SOFTWARE 



HARDWARE 



YOUR COMMODORE 

SPECIALS 
TECH DRAW 64 - A 

comprehensive technical 
illustration aid for C64 
owners for boih disk and 
tape. Commands available 
include LINE DRAW. RAYS. 
BOX, CIRCLE. ARC. 
ELLIPSE, FREEHAND. FILL. 
HATCH & TEXT. Wipe copy, 
move and rotate, save and 
load or print your drawing all 
for E8.95 tape or disk. Order 
Codes TD64T (tape) TD64D 
(disk) 

Full details in Your 
Commodore July 1987. 

SPEEDY ASSEMBLER 

Your Commodore's very own 
Assembler, a 100% memory 
resident program for loading 
from tape or disk, featured In 
the Your Commodore 
Machine Code Series and 
now the Y.C. standard 
assembler only £9.95 Tape or 
Disk. Order Codes 
YSPASSD (disk) YSPASSR 
(tape) 

Order from Your Comm- 
odore Readers Services at 9. 
Hall Road. Maylands Wood 
Estate, Hemel. Hempstead 
Herts HP2 7BH. Please make 
cheques payable to A.S.P. 
Ltd.. or telephone your 
Access/Visa order on 
044? 41221 



FOR ALL INVESTORS 

"MARKET MASTER" YOUR INVESTMENT PORTFOLIO 
DISPLAYED & ANALYSED 
For CBM 64 & I 26 (64 mode) From Soft Peddle 

Easy to use Throw away thai cnewod pencil and scaps o* pape** 
Monro's up 10 30 Slocks. 5hares. Unit Trusts, Investment Bonds 
ect 

Screen Display win optional Prints Ol Portfolio. Cash and Totals. 
Screen Display wth optional Prints ot all Graphs ana Analyses 
(requires dot matrl* Printer tor graphs). 

Graph ol each investment's progress, and df Totals over last 1 2 
months and last 1 2 years. 

Graohs to Single Poet accuracy, Se» Scaling and Automatic Time 



Analysis ot Performance arums) any ol 1 0 indices, since purchase, 
ana over 3 months. 6 months, etc up to 5 years 
S*v>ws tne Percentage Change in Value and as corrected tor inhalon 
Warrkng Flag it Value Drops ' 0% below Manmu/n 

C19.50 Inc P*P STATE DISK or TAPE 
SOFT PEDDLE, 17 LOWER PARK RD, QUEEN'S PARK, CHESTER.CH4 7BB 



DO YOU OWN A HOME 
MICRO? Do you want something 
more than the usual boring game? 
This is most certainly for you. Don't 
just play at lite, become pan ot it 
by starting your own home based 
business. Full or part-time. For 
FREE details s.a.e. to:. Mr. G. 
McGovern YC17 97, Pilton Place, 
King and Queen Street, Walworth. 
London SE1 7 1 DP. 



SERVICES 



SERVICES 



COMMODORE DISK 
LIBRARY 

Free membership. Wide 
selection, send 2 x I6p 

stamps tor deatils. 
To: Commodore Disk Library 
23 Curzon St., Derby. 



COMMODORE 
128 USER WITH 
NO SOFTWARE 
TO USE? 

Scratch Software Club offers 
everything you need to use 

your 1 28 to its full potential. 
We have a Software Database 
on all 128 Software, detailed 
information and programs tor 
the Commodore 1 28, 
newsletters and quarterly 
journals.Want to know more? 
Write to:- 
Brampton Croome Road, 
DeMord, Worchester 
WRB 9AR 



TAPE BACK-UP 
BOARDS 

CBM-64II2B A VIC 20 

The MM. uses a second CBM type 
osteite deck to copy a program at it 
load*. Very easy to use. 
18.95 Inc. PAP 
NEW IMPROVED Mil. 2. has a Duill m 
speaker so you can hear your copy 
being maoe Works like the Mk 1. or 
can be switched to use our 
GENERATOR' software method 
£14.00 Inc. PAP 
ROM SWITCH RESET BOARD resets 
ALL programs that a standard switch 
can t Also has a socket 'or an 8K 
Eprom. Full Instructions supplied 
£1.00 tnc. PAP 

All products guaranteed lor Hmontha 

Sena jrrju' cheque/P.O. or stamp lor 

details lo - TURBOTRONIC. 
46. Rippon Street, Parkinson Lane. 
HALIFAX. West Vorkshire. hxi 3UG 
Tel (0422) 52020. 



CLASSIFIED ADVERTISING 

TERMS & CONDITIONS 
Our Mm lor no* M**nlM'i |t»a- 
flunu, and Unaaga) nncv* pro- 
lorma pa (man la uUatoclorr 
r.-.r... . can Im Mm up (■■chiding 

'acoonlaad advarUalng agancMa) 

Chaquai and PO» thoutd b* crcaaad 
and mad* pa labia lo: 

AHOU5 SPf C1ALISI PU8UCATIOKS 

I TO., 

and aand logalnar - In Iha 

..'.•■!..■-.-■ lo: 
THt CLASSirKO OtPT.. UH. 
MO: 1 QOIOEM square LONOON. 

W1R JAB. 
Thara at a no - ■■■ - > lor 

cancallallsna. AtfiaiUaamanla aiHrfng 

too lata lor a particular laaoa •* ba 
•naartad in Iha following uio* unlaaa 
•ccompaWad i>, InatKCIIona lo Iha 
MOtrarf 

All adnnulng aaiaa an aoD»acl lo 

■jwrmni iiguin uni concrmmo 
VAT Adwrtiaara ata iHwiilm lor 
ma lailoua i*gal 
iBQiMra mania In lorca ag Ttia Traoa 
Dncrlplton Acl Saa Dlatrtmln n ■ 

Ael A Tha Sualnna A ovarii m ma nil 
(OUcloaura) O-d.t IST7 

run rfiiws a cQNomons or 
*DVCH'I5>NQ A VAi| ABLE ON 
HOUCSI 



Repairs 
Guide 

CALL 
ALAN COLE 



O N 

01—437 0699 




FAST COMPUTER REPAIR CENTRE 
IN LONDON 

• Commodore range of Computers 

» Alan Computers (520 & 1040 ONLY) 

• All AmslraQ range ol Computers 

* Sinclair Spectrum 

• Sinclair Spectrum + 

* PHONE 01-863 7166 
PROMPT ELECTRONICS 

Unit 4, 15 Sprlnglleld Road, harrow, middi. 
HA1 1QF 

(Entrance in Ameraham floacf behind flower Shop! 



FOR FAST. RELIABLE AND PROFESSIONAL 
REPAIRS AT COMPETITIVE PRICES 



P M ENGINEERING 

UNIT 8, NEW ROAD, ST. IVES, 
CAMBRIDGESHIRE. PE17 - 4BG 

OT. DWH§ i«l 81994 




COMMODORE SPARES ^ 
AND REPAIRS 

806114 - 01 E9.75 Jjffac 

6510 £10.50 5mj3S 

6MS i3i 00 T*. 

MM CIA £995 ^T' 

6581 SID Cll.*5 'f 1 *. 

-03 1895 >+*\T 

9012J6 • 01 £11.25 - — 

Sr.:Z: 3SOA8I8 / I 

8360 £22.00 J i ' 

2S1W1 -02 £1195 

INCL VAT & P4P 

Dept. 4C, 14 RIDGEWAY ROAD, 
SALISBURY. WILTSHIRE, SP1 3BU 
TELEPHONE (0722) 335061 



COMMODORE REPAIRS 

By Engineers Wllh 12 Years Experience on 
Commodore Equipment 

Commodore 64 From £26.00 

Commodore C16, *4 From £24.00 

Commodore 12B/128D From £35.00 

Drives 1540/1541 From £25.00 

Drives 1570/71 From £30.00 

Amiga's POA 

Pets 3032-8096 POA 

D/Drives 4040-8250 POA 

For more details ;'■■'£ or phono Mon-Frl 9tm 6pm 
G.C. BUNCE & SON 
36, BURLINGTON ROAD. BURNHAM, 
BUCKS. SL1 7BQ 
Telephone (06286) 61696. 



COMPUTER REPAIRS 



SPECTRUM. COMMODORE, AMSTRAD. 
ACORN. BBC elc 

Fixed charge repairs on all makes 
Please ring lor details: 

MCE SERVICES 

33 Albert Street, 
Mansfield, Notts NG18 1EA 
Tel: 0623 653512 



WW 



SPECIALIST COMMODORE HOME COMPUTER 

REPAIRS 



Commodore 64 £20.00 

Commodore 16 £18.00 

Commodore +4 £18.00 

1541 Disk Drives £22.00 



Commodore 128 £30.00 

801/1526/802 printers.. P.O.A. 
Commodore Modem . . . £14.00 
Commodore SX Executive £50 



All repairs include a four month warranty. Repairs carried out by Ex. 
Commodore technicians. Spares also available for the above computers/ 

peripherals on request. 
Please enclose cheque/ Postal order with repair made payable to G-TEK. 
G-TEK, UNIT G, LAMMAS COURTYARD, WELDON INDUSTRIAL 
ESTATE, CORBY. NORTHANTS, NN17 1EZ. 
Tel. (0536 69454) day or evenings Tel. (0536 203179) till 8pm. 



CROYDON COMPUTER 
CENTRE 



29 Brigslock Road. Thornton Heatl 
Surrey, CR4 7JJ Tel: 01 683 2646 



COMPUTER SERVICING 



(Eil d since 1979) 

We ropai' — on ihe premises — quick 
turnround 

• Commodore fl Spectrum 

- BBC & Electron (Approved Service Centre) 

• Amstrad & Torch (Approved Service Centre) 

* Disc Drives Printers. Monitors 
Mail Orders by phone Access & Visa accepted 



CAN YOU OFFER 
A REPAIR SERVICE 
TO OUR 
READERS? 
THEN CALL 
01-437 0699 



COMMODORE REPAIRS 

( with FREE extended guarantee) 
COMMODORE 64 26.70 
COMMODORE C16/+4 19.70 
VIC 20 18.70 
D/DRIVES, PRINTERS etc POA 
Price Is all inclusive and we guarantee 

the whole computer for six months 

KPR MICRO, DEPT. YC 

34. Pelunia Crescent, Sprmgtield, 
Chelmsford. Essex CM1 5YP 
Tel. 0245 - 468554 



COMMODORE REPAIRS 



We specialise in repairs ol Commodore 
Computers and Peripherals and many others 
* FAST TURNROUND * 
• * 3 MONTHS WARRANTY 
ALL INCLUSIVE PRICES START FROM CIS 
For a last, reliable and professional service, 
send your Computer together with fault 
description lo COMPUTER FACTORY. 
ANALYTICAL ENGINEERING LTD., 
ANALYTIC HOUSE, UNIT 18A. GRAINGER 
ROAD IND. EST.. SOUTHEND-ON-SEA, 
ESSEX 5S2 5DO 
Phone (0702J 616455 tor further Information. 
»* 24hr answering service. •» 
** Software also available *• 




ADVERTISE YOUR 
SERVICE IN THIS 
SPECIALIST 
REPAIR GUIDE. 



DEADLINE FOR JULY ISSUE: 
IS 22ND OF APRIL. 



•COMPUTER REPAIR SERVICE- 



BBC AMSTRAD COMMODORE SECTRUM 

* Amstrad, Acorn md Brother authorised service 
centres 

* All repairs fully guaranteed 

• Ftxea low prices or tree estimates 

• Repairs returned within '6 hours 
■ Trade enquiries welcome 

CONTACT ELAINE EDGAR AT: 

BLUE CHIP COMPUTERS LIMITED 

aaaaamm ? GLASGOW RD. CORSTORPMINE 
Wi4 EDINBURGH EH12 8HL 

031-334 6058 




Competition Winners 



Peagus 

Find out if you're one of the lucky 
winners in the Peagus competition 
from November 1987. Read on: 

Adrian Patterson, Dorchester; Peter 
Dent, Seaham; B.B.H. Geitenbeek, 
Den Helder, Netherlands; G. 
Tsangarakis, London SWI; W.E. 
Price, Basildon; K. Magras, London 
El 3; G.R. Davies, Radford; Chris 
Garbutt, Basildon; K.R. Blackwell, 
Chatham; Lars Hammarstedt, 
Hornefors, Sweden; Robert 
Tomlinson, Nykvarn, Sweden; 
Richard Walker, Sedgley, West 
Midlands; Rashid Qureshi, Karachi, 
Pakistan; Wal Tan Tsc, Birchwood; D. 
Cook, Blackpool; James Laidlaw, 
Hykeham, Lincoln; M. Lyon, 
Plymouth; G. Renton, Rydc, I.O.W.; 
Nicholas Wright, Preston; J. 
Alrajoodi, Mid Glamorgan; John 
Consadine, N. Ferriby, North 
Humberside; John Wootton, 
Eastbourne; M.E. Vcntham, Radlett, 



Bur Finder 

We'd like to remind our readers that 
we run a Bug Finder service. 

If you have typed in one of our 
programs and despite much checking, 
you still can't get it to run. then send us 
the following: 

Two copies of your program on tape 
or disk. 

A description of your problem. 

If possible a listing of your work (you 

may omit this). 

A stamped, self-addressed envelope 
for return of the program to you. 

Should any of the abov e be missing 
then we will not be able to deal with 

your query. 

We will try to point out where you 
have made errors and place a corrected 
copy of the program back on to your 
tape or disk before we return it to you. 

Do not send a program to us as 
soon as it stops working, please check 
it several times first. 

We do gel a large number of 
queries and so it may take a while for 
us to deal with yours personally. 
Note: we can only deal with problems 
relating to programs published in Your 

[Commodore* 



Herts; Sacha Dawes, Lewes; Eyal 
Teler, Jerusalem, Andrew Cobb, 
Sawbridgcnorth, Herts; Stephen 
Citrone, Washingtone, Tyne & Wear; 
W.R. Austin, Pennycross, Plymouth. 

Football Manager II 

Well the lucky winner of our Spot the 
Ball competition which we ran in the 
December issue of Your Commodore 
is Mr R. Nickels from Paignton, 
Devon. Mr Nickels will have the 
chance to take part in a game of 
Football Manager II against three 
competition winners from other 
magazines. The overall winner of this 
game wins a trip to see the European 
Football Championship finals in 
Munich in June 1988. Good Luck! Mr 
Nickels also wins a video of the 1966 
World Cup, as does Martin Gingles, 
Glasgow; Xohei Kurgyanagi, Pinner; 
D. Kaosch, Abingdon; Edward 
Newiss, Keighley. 



Program Submissions 

Due to the illness of our software 
evaluator some people may be 
experiencing a delay in getting to 
replies regarding submissions. We are 
trying to clear the backlog of programs 
as quickly as we can but this is taking 
some time. This backlog also effects 
Bug Finders and Lifesavers. 

We apologise for the delay and 
would ask that you would bear w ith us 
while the backlog is cleared. 

The publication of lifesavers has 
also been halted because of this 
software backlog. We will be bringing 
you more short programs and lips as 
soon as we can. 



Konix Joystick 

Have you won the revised Konix 
joystick as a result of our competition 
in the January issue? Read on and find 
out. 

T. Preston, Kiolington, Oxford; M. 
Eves, Norwich; A.J. Spiby, Burton- 
on-Sea; Rachel Longson, Chesterfield; 
Bryan Lewis, Redcar; Dave Parish, 
West Wickham; Graeme Gibson, 
Durham; K. Williamson, London, 
E17; Norman Stone, Chelmsford; 
Darren Nolan, Weston. Southampton. 



Hunt for Red October 

Find out if you're one of the lucky 
winners in the Hunt for Red October 
competition from February 1988. 
Read on: 

J.A.G. Airlie, London; N. Slreeter, 
London; Stephen Bourkc, Chester; 
Bo-Goran Skanscn, Sweden; K. 
Taylor, Barnsley; Landreau Francois, 
France; G.D. Hudson, Essex; J.P. 
Rankin, Birmingham; F. Eastman, 
Northumbria; P. Fullwood, West 
Midlands. 

Commodore Where Are You? 

At the Your Commodore office we are 
repeatedly asked for the address and 
telephone number of Commodore 
U.K. Many people, after referring lo 
their computer manuals, believe them 
to be based in Corby. 

The Commodore plant at Corby 
was closed down some time ago. 
Reproduced here you will find the 
correct address for Commodore U.K. 

We suggest that you write this 
correct address in the front of your 
computers manual for future 
reference. 

Commodore Business Machine, (UK). 

Commodore House, 

The Switchback, 

Gardner Road. 

Maidenhead. 

Berks SL6 7XA. 



Ai the Your Commodore office we receive hundreds of letters from readers every 
monih. We do try and answer each individually but sometimes this is impossible 
due to pressure of work. If you have written to us and not received a personal 
reply, we apologise for this but we cannot promise to reply to every item of mail 
we receive. If you feel that vour question or letter really needs an answer, then 
inclusion of an s.a.e. will guarantee a reply, although this may still take time to 
arrive. 
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The doors are open, reception is ready - welcome to Hotel California. 

fjust dial 0898 10 0890 and you're there. 
Have fun at Hotel California. Explore Rendezvous, then perhaps try your 
hand at winning some prizes in the Casino. Visit the Shopping Mall where Kays 
arc giving away a free personal stereo to new customers. Read classified ads in the 
Newsagent, or even write your own! Join Cafe Society conversation or hold a private 
party in the Conference Suite. Personal problems? Visit the Night Porter for a shoulder 

to cry on. Is a mysterious blonde ahout to enter your life? Check with our resident 
astrologer - the Night Porter will put you in touch! Itchy feet? Browse through our travel 

section and dream. 





Hotel California. For 18s and over. Operate your modem at 1200/75 baud as for Micronet, Prestel and 

other viewdata systems. 



TELEMAP GROUP LTD., DURRANT HOUSE. 8 HERBAL I IILL. LONDON EC1R 5EJ 

Al dm* o< Coma lo prcn all ealli art chafed it 5 Oftp p*r 13 let*, all peak and 5.06p prr H »ec» n«a» "wluiiv* of VAT 



You won't find these programs 

in the top ten! 



i 
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MUSIC MASTER ■ BUsiCAir 




These programs have sold thousands of Software should be an investment, not For Commodore 64 

copies, and yet you won't have seen them money down the drain. We believe that Busicalc 

in the charts — why? the more you put into a program, the Mikro Assembler 

We produce programs that you can really more vou should 9et out of it. and that's Turbo Disk 

get your teeth into. Programs like tne wav '* wori<s wi,n software from Pass Your Driving Test 

BUSICALC and BUSICALC 3 which SUPERSOFT. Music Master 

can be used at home or in the office to do The programs listed on the right represent Interdictor Pilot 

all sorts of calculations, forecasts and a small selection from our range, but you Blitz Compiler 

budgets. can get a full list if you phone or write to Word Perf ec' 

Programs like MIKRO ASSEMBLER and address below. We offer an excellent lnstanl Recal1 

the ZOOM monitor which make it easy to mai1 order service, and you can pay by For Commodore 128 

write machine code programs. Programs cheque. Access, or Visa. Blitz Compiler 

like MUSIC MASTER which turn your 128 Plus upgrade rom 

computer into a musical instrument. And Hel P 64/128 cartridge 

programs like the BLITZ compiler which SUPERSOFT, Winchester House, For Cl6 and p| us / 4 

makes ordinary BASIC programs run Canning Road. Wealdstone, Harrow, Turbo 16 

much, much faster. Middlesex HA3 7SJ Graphics Designer 

We have been writing programs for Telephone: 01-861 1166 Mikro Assembler 

Commodore computers since 1978 and Music Master 

now have hundreds of programs for the _ Word Perfect 

PET, VIC 20. CBM 64, CBM 128. even the gjf T"lfl7 f f s\% ? T f " 

C16 and Plus/4. So why aren't our i £~ s T . == ."%H If" =-j WordPerfect 

programs in the charts? '—~ ~=^' = =^ =- -=^- =■ =- 

Because our programs aren't one minute Busicalc 

wonders, here today and gone tomorrow. Busicalc 3 

Programs we released for the 64 in 1983 For Commodore Amiga 

are still selling — and even more impor- MIDI for Amiga 

tant, the people who bought them then 

are still using them. 



17.951 19.95d 
57.70c 
14.95d 
8.95t 
17.95t 19.95d 
17.95t 19.95d 
14.95t 19.95d 
17.95t 19.95d 
17.95t 19.95d 

29.95d 
19.95r 
39.95c 

6.95t 
6.95t 8.95d 
12.95t 14.95d 
12.95t 14.95d 
12.95t 14.95d 

51.75r 
97.75d 
44.85t 47.15d 
97.95d 

49.75 
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IFT, Winchester House, 
tad, Wealdstone, Harrow, 
Idlesex HA3 7SJ 
thone: 01-861 1166 




For Commodore 64 

Busicalc 

Mikro Assembler 

Turbo Disk 

Pass Your Driving Test 

Music Master 

Interdictor Pilot 

Blitz Compiler 

Word Perfect 

Instant Recall 

For Commodore 128 
Blitz Compiler 
128 Plus upgrade rom 
Help 64/128 cartridge 

ForCl6and Plus/4 
Turbo 16 

Graphics Designer 
Mikro Assembler 
Music Master 
Word Perfect 

For Commodore Pet 
Word Perlect 
Flex-File 2.1 
Busicalc 
Busicalc 3 

For Commodore Amiga 
MIDI for Amiga 



I7.95t19.95d 
57.70c 
14.95d 
8.95t 
17.95t 19.95d 
17.95t 19.95d 
14.951 19.95d 
17.95t 19.95d 
17.95t19.95d 

29.95d 
19.95r 
39.95c 

6.95t 
6.95t 8.95d 
12.95t14.95d 
12.95t14.95d 
12.951 14.95d 

51.75r 
97.75d 
44.85t 47.15d 
97.95d 

49.75 
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PROiGRAMS 



SCREENDRAW 64 
DESIGNER 

CHARACTER GRABBER 
1 28 FUNCTION KEYS 



Reviewed: 4th and Inches, T 
Stealth Fighter, Dan 



